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UNDERSTANDING SOILS 

By ERNEST D. WALKER and W. F . PURNELLl 
SOILS DIFFER WIDELY in their ability to produce - as farmers and soil scientists have known for many years. But how to judge 
a soil's productivity so that each acre could be put to its best use 
has been a problem. Until recently there has been no set of standards 
for doing this. Now, however, soil scientists have organized our knowl­
edge of soils in such a way that soil productivity can be j~dged , just as 
crops and livestock are judged. The process of rating or appraising 
soils has been called by different names -land judging, land use selec­
tion, and land appreciation. 
Once a land 's capability has been judged, it is possible to decide 
on sound use and management practices. The purpose of this circular 
is to help you examine soils, interpret their characteristics, and judge 
your land 0 that you can use and manage it wisely. 
SOIL - WHAT IT IS, HOW IT WAS FORMED 
What ;s soil? 
Soil is the outer portion of the earth's crust that supports the 
growth of plants. About half its total volume is made up of partially 
decomposed rock material (mineral matter) mixed with remains of 
plant and animal life (organic matter). The remaining volume is made 
up of the pore spaces or openings of varying sizes that occur between 
the soil particles. The e spaces are filled with either water or air. When 
a soil is in good condition for plant growth air will occupy about half 
the pore space and water the other half (Fig. 1) . In addition, the soil 
contain a large population of microorganisms (bacteria) together with 
insects and smaller animal life. 
Soil profiles 
Soils are com~osed of one or more hyers or horizons lying approxi­
mately parallel to the earth's surface. The different horizons developed 
from the interaction of the five soil-forming factors discussed on 
pages 5 to 12. A vertical section through the horizons is called a soil 
profile. 
1 ERNEST D. WALKER, Associate Professor of Agronomy, Emeritus; and W. F. 
PURNELL, Associate Professor of Soils. 
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C o m p o s i t i o n  b y  v o l u m e ,  o f  a  s i l t  
l o a m  s u r f a c e  s o i l  i n  g o o d  c o n ­
d i t i o n  f o r  p l a n t  g r o w t h .  ( F i g .  1 )  
o  
S U R F A C E  
( A l  h o r i z o n )  
S U B S U R F A C E  
( A 2  h o r i z o n )  
S U B S O I L  
( B  h o r i z o n )  
P A R E N T  
M A T E R I A L  
( C  h o r i z o n )  
T h i s  d i a g r a m  o f  a  s o i l  p r o f i l e  
g i v e s  a n  i d e a  o f  t h e  d i f f e r e n t  
k i n d s  o f  l a y e r s  t h a t  l i e  b e n e a t h  
t h e  s u r f a c e .  ( F i g .  2 )  
E x t e n t  o f  g l a c i a t i o n  i n  I l l i ­
n o i s .  T w o  g l a c i e r s  - t h e  I l l i ­
n o i a n  a n d  t h e  W i s c o n s i n  ­
f u r n i s h e d  m o s t  o f  t h e  m a t e r i a l  
f o r  o u r  I l l i n o i s  s o i l s .  N e a r l y  a l l  
t h e  s t a t e  w a s  c o v e r e d  b y  t h e  
I l l i n o i a n  g l a c i e r .  T h o u s a n d s  o f  
y e a r s  l a t e r  t h e  W i s c o n s i n  g l a ­
c i e r  c o v e r e d  s o m e  o f  t h e  s a m e  
a r e a ,  b u t  d i d  n o t  a d v a n c e  a s  
f a r  w e s t  o r  s o u t h .  T h e  K a n s a n  
g l a c i e r  c o n t r i b u t e d  l i t t l e  t o  o u r  
s o i l s ,  s i n c e  m o s t  o f  t h e  a r e a  i t  
c o v e r e d  w a s  '  l a t e r  c o v e r e d  b y  
t h e  o t h e r  t w o  g l a c i a t i o n s .  
( F i g .  3 )  
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Most soils have three principal horizons, which are designated by 
capital letters: the surface or A horizon, the subsoil or B horizon, 
and the parent material underlying the subsoil, or the C horizon 
(Fig. 2). Differences within each horizon may be indicated by numbers 
written as subscripts after the letters. For example, the A horizon 
might be subdivided into a surface (AI) and a subsurface (A z) 
horizon. Possibly a third subdivision (A3 ) would be recognized. 
To know the physical characteristics of any soil, we must study 
its profile, usually to a depth of 3 or 4 feet. Two soils which look 
alike on the surface may show important differences in the horizons 
below the surface. These differences, which we can discover by sight 
and touch, may mean that the soils should be managed in entirely 
different ways. 
How soils were formed 
Soils, like people, are the product of their heredity and environ­
ment. The starting point for any soil is the parent material from which 
it is formed. The soil which results depends on the changes wrought 
in this material by four other factors - slope, or lay of the land, native 
vegetation, amount of weathering, and climate. 
Parent material. Most of our Illinois soils have been formed from 
material originally carried by great ice sheets or glaciers. During the 
Ice Age these glaciers, which may have been a mile or more thick, 
pushed southward from Canada until they covered most of the 
northern United States. Although Illinois was invaded by several 
glaciers, it was the two later ones - the Illinoian and the Wisconsin 
- which left the parent material for much of our soil (Fig. 3). The 
Illinoian glacier covered all of the state except the seven southern­
most counties and most of Calhoun and Jo Daviess counties. The 
Wisconsin . glaciation covered a little more than the northeastern 
quarter of Illinois. Thousands of years elapsed between these two 
glaciers - enough time for a thick soil to be formed from the material 
left by the Illinoian glacier. 
Like giant bulldozers, the glaciers scraped and leveled the areas 
they touched. As they moved, they carried along large amounts of 
rocky material, grinding much of it into a variable mixture of gravel, 
sand, silt, and clay, and redepositing it as "glacial till." 
Sometimes there were warm spells when the ice melted as fast as it 
moved down. If these spells were prolonged, the material carried by 
the glacier piled up in a low ridge or "moraine" where the end of the 
glacier stood still. Morainal ridges are common, especially in north­
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e a s t e r n  I l l i n o i s ,  a n d  o f t e n  p r e s e n t  s o m e  o f  o u r  m o s t  s e r i o u s  e r o s i o n  
p r o b l e m s .  
D u r i n g  t h e  m i l d  p e r i o d s ,  e n o r m o u s  q u a n t i t i e s  o f  r u n o f f  w a t e r  f r o m  
t h e  m e l t i n g  i c e  c a r r i e d  g l a c i a l  m a t e r i a l  o u t  i n t o  a  f l o o d  p l a i n  b e l o w  t h e  
m o r a i n e s ,  w h e r e  i t  w a s  r e d e p o s i t e d  i n  l a y e r s  a s  " o u t w a s h . "  L a r g e  
a m o u n t s  o f  f i n e l y  g r o u n d  r o c k ,  o r  " g l a c i a l  f l o u r , "  w e r e  d e p o s i t e d  i n  t h e  
b r o a d  r i v e r  v a l l e y s .  D u r i n g  c o l d e r  w e a t h e r  w h e n  t h e  s t r e a m s  d r i e d  
u p ,  w i n d s  p i c k e d  u p  s o m e  o f  t h i s  f i n e  m a t e r i a l ,  e s p e c i a l l y  s i l t ,  a n d  
s c a t t e r e d  i t  o v e r  a  l a r g e  p a r t  o f  t h e  s t a t e .  T h i s  s i l t y ,  w i n d - b l o w n  
m a t e r i a l  i s  k n o w n  a s  l o e s s .  A s  m i g h t  b e  e x p e c t e d ,  t h e  t h i c k e s t  l o e s s  
d e p o s i t s  w e r e  l a i d  d o w n  c l o s e  t o  t h e  r i v e r s .  H o w e v e r ,  o v e r  m u c h  o f  
I l l i n o i s  ( e x c e p t  t h e  n o r t h e a s t e r n  p a r t ) ,  l o e s s  d e p o s i t s  r a n g e  f r o m  3  t o  
m o r e  t h a n  1 0  f e e t  i n  t h i c k n e s s .  
M o s t  o f  t h e  b e s t  s o i l s  i n  I l l i n o i s  h a v e  d e v e l o p e d  i n  t h i c k  l o e s s .  I n  
f a c t ,  m a n y  m o r e  I l l i n o i s  s o i l s  h a v e  b e e n  f o r m e d  f r o m  l o e s s  t h a n  f r o m  
a l l  o t h e r  m a t e r i a l s  p u t  t o g e t h e r .  I t  i s  o u r  m o s t  d e s i r a b l e  s i n g l e  s o i l ­
p a r e n t  m a t e r i a l  b e c a u s e  o f  i t s  w e l l - b a l a n c e d  m i n e r a l  c o n t e n t  a n d  i t s  
m e d i u m  t e x t u r e .  R e g a r d l e s s  o f  o r i g i n ,  m a t e r i a l s  o f  m e d i u m  t e x t u r e ,  
s u c h  a s  a r e  f o u n d  i n  l o a m  o r  s i l t - l o a m  s o i l s ,  t e n d  t o  d e v e l o p  i n t o  t h e  
m o s t  d e s i r a b l e  a n d  m o s t  p r o d u c t i v e  s o i l s .  
F o l l o w i n g  i s  a  l i s t  o f  t h e  m o s t  c o m m o n  s o i l - p a r e n t  m a t e r i a l s  i n  
t h e  s t a t e :  
1 .  M a t e r i a l  o f  g l a c i a l  o r i g i n  ( F i g .  4 )  
a .  L o e s s  
b .  G l a c i a l  t i l l  
c .  O u t w a s h ,  i n c l u d i n g  w a t e r - d e p o s i t e d  m a t e r i a l  i n  l a k e  b e d s  
2 .  ' V a t e r - b o r n e  m a t e r i a l  d e p o s i t e d  i n  b o t t o m l a n d s  
V e r t i c a l  s e c t i o n s  o f  t h r e e  k i n d s  o f  s o i l  p a r e n t  m a t e r i a l .  G l a c i a l  t i l l  c o n ­
s i s t s  o f  r o c k  p a r t i c l e s  v a r y i n g  g r e a t l y  i n  s i z e .  W h e r e  w a t e r  h a s  p i c k e d  
u p  t h i s  m a t e r i a l  a n d  r e d e p o s i t e d  i t  a s  o u t w a s h ,  d e f i n i t e  l a y e r s  o f  d i f f e r e n t ­
s i z e d  p a r t i c l e s  a r e  n o t i c e a b l e .  T h i s  i s  b e c a u s e  p a r t i c l e s  o f  t h e  s a m e  s i z e  
t e n d e d  t o  s e t t l e  o u t  a t  t h e  s a m e  t i m e ,  a c c o r d i n g  t o  t h e  s p e e d  o f  t h e  
r u n n i n g  w a t e r .  L o e s s  p a r t i c l e s  w e r e  s o r t e d  b y  t h e  w i n d  s o  t h a t  i n  a n y  
o n e  a r e a  t h e y  a r e  f a i r l y  u n i f o r m .  ( F i g .  4 )  
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3. Breakdown of bedrock -limestone, sandstone, shale, etc. 
4 . Organic deposits - peat or muck 
Slope, or "lay of the land," or topography determines, to a con­
siderable extent, both the height to which water will stand in a soil 
(the water table) and the amount of rainwater that will enter and 
pass through the soil (Fig. 5). The extent to which water stands in or 
passes through a soil affects the oxidation and breakdown of the soil 
minerals. 
This effect is most marked on permeable soils through which water 
can move readily. In depressional areas of such soils, where water 
stands at or near the ground surface much of the time, dull gray 
colors are the rule. On steep slopes and narrow ridge tops, where the 
water table is deep, the soil minerals are well oxidized, and bright 
yellowish-browns to reddish-browns prevail. On gentle to moderate 
slopes, where the water table fluctuates, mixtures or mottlings of grays, 
yellowish-browns, and other colors are common. 
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Slope influences the amount of runoff and the depth of the water table. 
These in turn largely determine natural soil drainage, especially in 
medium-textured materials. (Fig. 5) 
Native vegetation determines the kind and amount of organic 
matter in the soil. In our state two types of native vegetation, de­
ciduous-hardwood forest and tall-grass prairie, have given us two 
distinctly different classes of soils - timber soils and prairie soils 
(Figs. 6 and 7). 
Under forest cover, the organic material is in the form of duff; 
that is, the partially decayed leaves, twigs, and fallen logs which have 
accumulated on the surface. Since the material is on the surface, it 
S o i l s  a l o n g  t h e  w a t e r  
c o u r s e s  w e r e  g e n e r a l l y  d e ­
v e l o p e d  u n d e r  f o r e s t  v e g e ­
t a t i o n  ( l e f t ) .  T i m b e r  s o i l s  
a r e  u s u a l l y  l i g h t e r  i n  c o l o r  
t h a n  p r a i r i e  s o i l s  a n d  h a v e  
l e s s  o r g a n i c  m a t t e r .  ( F i g .  6 )  
T a l l  p r a i r i e  g r a s s  o r i g i n a l l y  
c o v e r e d  m u c h  o f  t h e  l e v e l  
a r e a s  o f  I l l i n o i s  ( b e l o w ) .  
B e c a u s e  o f  i t ,  w e  h a v e  o u r  
p r e s e n t  f e r t i l e  s o i l s ,  d a r k  
i n  c o l o r  a n d  h i g h  i n  o r g a n i c  
m a t t e r .  ( F i g .  7 )  
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decays rapidly and leaves only a small residue. Total build-up of 
organic matter is therefore quite low. Undisturbed forest soils have 
a thin, moderately dark top layer of some 2 to 3 inches (Fig. 8). When 
these soils are plowed, this dark material is mixed with the soil under­
neath to produce a gray color. 
Most prairie soils, on the other hand, have a dark surface layer 
that is much deeper (Fig. 9). The wild prairie grasses and other plants, 
including native legumes, had abundant roots which filled the top of 
the soil to a depth of 1 or 2 feet or more. Partial decay of these roots 
over a long period of time gave us the high organic matter or humus 
content of our prairie soils and, along with it, the brown to black color. 
A minor type of native vegetation in Illinois includes the fresh­
water swamp plants, weeds, herbs, and vines which brought about the 
development of our organic soils. 
Weathering . Soils at different stages of the weathering process 
will differ widely. For weathering causes soils to develop, mature, and 
age much as people do. Soils, like people, develop rapidly during their 
youth. Plant nutrients are quickly released from the minerals, plant 
growth increases, and organic matter accumulates. Soils then slowly 
age as they continue to weather. Eventually the available supply of 
nutrients is depleted. Water moving through the soil leaches away 
many soluble portions. Many soils are now acid because the limestone 
originally in them has been leached away. As the supply of nutrients 
in the soil decreases, the amount of plant growth is reduced until the 
organic matter is decomposing faster than it is being produced. 
In permeable soils the fine clay particles commonly move down­
ward from the surface soil into the subsoil during the weathering 
process. This movement, together with further breakdown of the rock 
material, accounts for the fact that many soil types have a higher 
percentage of clay in the subsoil than in the surface soil. 
As soils go through the more advanced stages of weathering they 
slowly decline to lower and lower levels of production. These soil 
changes, of course, involve long periods of time which run into thou­
sands or tens of thousands of years. 
Climate. Weathering, of course, depends on climate. Rainfall, 
freezing, thawing, wind, and sunlight are all directly or indirectly 
responsible for the breakdown of rocks and minerals, the release of 
plant nutrients, and other processes affecting the development of soils. 
Thus, climate is a very important factor in soil formation. It has, 
however, been uniform enough throughout Illinois that it has not been 
directly responsible for easily seen soil differences within the state. The 
1 0  
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A l  H o r i z o n  
~ 
~ 
S U B S U R F A C E  
A 2  H o r i z o n  
1  F t .  
~ 
' S U B S O I L  - - - - >  
B  H o r i z o n  
S U B S T R A T U M  
C  H o r i z o n : . ; . ; . . - : r  
/  
S o i l s  s u c h  a s  B l o u n t  s i l t  l o a m  ( l e f t ) ,  
w h i c h  d e v e l o p e d  u n d e r  f o r e s t  v e g e t a ­
t i o n ,  h a v e  s h a l l o w  s u r f a c e s .  T h e  s o i l  
s h o w n  a b o v e  ( B e e c h e r  s i l t  l o a m )  o r i g ­
i n a l l y  d e v e l o p e d  u n d e r  g r a s s ,  b u t  t r e e s  
h a v e  b e e n  g r o w i n g  o n  i t  i n  r e c e n t  
y e a r s ,  a n d  i t  i s  b e g i n n i n g  t o  m o v e  t o ­
w a r d  t h e  t i m b e r  t y p e .  F o r  t h i s  r e a s o n  
i t  i s  c a l l e d  a  t r a n s i t i o n  s o i l .  ( F i g .  8 )  
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SURFACE 
A Horizon 1 Ft. 
2 Ft. 
SUBSOIL 
B Horizon 
3 Ft. 
4 Ft. 
SUBSTRATUM 
C Horizon 
Soils formed under grass have deep, dark surface layers, high in organic 
matter. Above is a profile of Muscatine silt loam. (Fig. 9) 
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e f f e c t  o f  c l i m a t e  i s  m u c h  m o r e  n o t i c e a b l e  w h e n  y o u  c o m p a r e  d i f f e r e n t  
r e g i o n : 3 .  I n  d r y  a r e a s ,  f o r  e x a m p l e ,  t h e r e  i s  v e r y  l i t t l e  l e a c h i n g  a n d  
t h e  e f f e c t s  o f  w e a t h e r i n g  a r e  s e e n  m o s t l y  i n  t h e  p h y s i c a l  b r e a k d o w n  
o f  r o c k  p a r t i c l e s .  I n  h u m i d  r e g i o n s  s o i l s  a r e  s u b j e c t  t o  g r e a t  l e a c h i n g  
a n d  c h e m i c a l  w e a t h e r i n g ,  w i t h  a  c o n s e q u e n t  d e c r e a s e  i n  f e r t i l i t y .  
H O W  S O I L S  D I F F E R  
I n h e r e n t  c h a r a c t e r i s t i c s  
T h e  s o i l - f o r m i n g  a g e n c i e s  j u s t  d i s c u s s e d  h a v e  i n t e r a c t e d  i n  v a r i o u s  
w a y s  t o  p r o d u c e  s o i l s  w i t h  w i d e l y  d i f f e r i n g  c h a r a c t e r i s t i c s .  A  s t u d y  
o f  t h e s e  c h a r a c t e r i s t i c s ,  w h i c h  a r e  i n h e r e n t  i n  a  s o i l ,  w i l l  h e l p  u s  t o  
k n o w  h o w  w e  s h o u l d  u s e  a n d  m a n a g e  t h e  d i f f e r e n t  s o i l  t y p e s .  
C o l o r  i s  o n e  o f  t h e  m o s t  n o t i c e a b l e  c h a r a c t e r i s t i c s  o f  a  s o i l .  A s  w e  
e x a m i n e  a  s o i l  p r o f i l e ,  w e  a r e  l i k e l y  t o  s e e  d e f i n i t e  c h a n g e s  i n  c o l o r  
f r o m  t h e  s u r f a c e  t h r o u g h  t h e  s u b s o i l  a n d  u n d e r l y i n g  p a r e n t  m a t e r i a l .  
T h e  c o l o r s  o f  t h e  s u r f a c e  a n d  s u b s o i l  m a y  b e  c l a s s i f i e d  a s  f o l l o w s :  
S u r f a c e  - d a r k ,  m o d e r a t e l y  d a r k ,  l i g h t ,  v e r y  l i g h t .  
S u b s o i l - d u l l ,  m o t t l e d ,  b r i g h t .  
A s  a  r u l e ,  t h e  s u r f a c e  i s  d a r k e r  t h a n  t h e  s u b s o i l  s i n c e  i t  c o n t a i n s  
m o r e  o r g a n i c  m a t t e r .  T h i s  d i f f e r e n c e  i s  p a r t i c u l a r l y  m a r k e d  i n  t h e  
p r a i r i e  s o i l s  o f  c e n t r a l  a n d  n o r t h e r n  I l l i n o i s .  A s  w e  h a v e  j u s t  s e e n  
( p a g e  9 ) ,  p r a i r i e  s o i l s  a r e  n a t u r a l l y  h i g h  i n  o r g a n i c  m a t t e r  t o  a  d e p t h  
o f  1  o r  2  f e e t ,  a n d  a r e  c o n s e q u e n t l y  b r o w n  t o  b l a c k  i n  c o l o r .  
T h e  p r a i r i e  s o i l s  o f  s o u t h e r n  I l l i n o i s  h a v e  l o s t  m u c h  o f  t h e i r  n a t u r a l  
d a r k n e s s ,  a n d  t h e i r  s u r f a c e  a n d  s u b s u r f a c e  h o r i z o n s  a r e  q u i t e  g r a y .  
B e c a u s e  t h e s e  s o i l s  a r e  o l d e r  t h a n  t h e  p r a i r i e  s o i l s  f a r t h e r  n o r t h ,  t h e y  
h a v e  u n d e r g o n e  m o r e  w e a t h e r i n g  a n d  h a v e  l e s s  o r g a n i c  m a t t e r .  
S i n c e  t i m b e r  s o i l s  a c c u m u l a t e d  l e s s  o r g a n i c  m a t t e r  t h a n  d i d  p r a i r i e  
s o i l s ,  t h e y  d e v e l o p e d  a  m e d i u m - t o  l i g h t - b r o w n  A l  h o r i z o n  o n l y  2  o r  
3  i n c h e s  t h i c k .  B e n e a t h  t h i s  i s  a  l i g h t - g r a y  A , 2  h o r i z o n  w h i c h  m a y  
v a r y  f r o m  a n  i n c h  t o  a  f o o t  o r  m o r e  i n  t h i c k n e s s .  W h e r e  t h e s e  s o i l s  
h a v e  b e e n  f a r m e d ,  t h e  A l  a n d  t h e  A 2  h a v e  b e e n  m i x e d  t o g e t h e r  a n d  
t h e  p l o w  l a y e r  h a s  a  u n i f o r m  g r a y  c o l o r .  
S u b s o i l  c o l o r  i s  l e s s  a f f e c t e d  b y  o r g a n i c  m a t t e r  t h a n  i s  s u r f a c e  
c o l o r .  M o r e  i m p o r t a n t  i n  t h e  s u b s o i l  i s  t h e  s t a t e  o f  o x i d a t i o n  o f  t h e  
i r o n .  W h e r e  n a t u r a l  d r a i n a g e  i s  g o o d  a n d  t h e  s o i l ,  a s  a  r e s u l t ,  i s  w e l l  
a e r a t e d ,  t h e  i r o n  c o m p o u n d s  a r e  w e l l  o x i d i z e d  a n d  t h e  c o l o r  r a n g e s  
f r o m  a  b r i g h t  y e l l o w  t o  a  r e d d i s h - b r o w n ,  s i m i l a r  t o  r u s t  . O R  a  p i e c e  
o f  i r o n .  S u b s o i l s  w i t h  p o o r  n a t u r a l  d r a i n a g e  c o n t a i n  i r o n  i n  a  l o w e r  
s t a t e  o f  o x i d a t i o n  b e c a u s e  t h e r e  h a s  n o t  b e e n  f r e e  m o v e m e n t  o f  a i r .  
13 UNDERSTANDING SOILS 
Such subsoils are dull gray. A mottled coloring with both gray and 
yellowish-brown indicates that the soil is saturated at certain periods 
of the year and is comparatively dry at other times. 
Texture. The soil particles which resulted from glacial action and 
from weathering vary greatly in size. They are classified on the basis 
of size into gravel, sand, silt, and clay (Fig. 10). Gravel may range 
from pebbles down to particles about 1/ 12 inch in diameter. Sand 
grains feel gritty and you 
can see them easily. Silt is 
made up of particles which 
can barely be seen with the 
naked eye; it looks and feels 
like flour. Clay particles are 
so fine that you cannot see 
them with your unaided eye 
and many of them are too 
small to be seen even under 
a microscope. 
Most soils are mixtures 
of the various-sized particles 
except that many contain no 
gravel and some very little 
This diagram shows the relative sizes sand. If a soil contains con­
of three kinds of soil particles. Even siderable quantities of at
though they have been enlarged about least two sizes of particles, 60 times, the clay particle can barely 
be seen. (Fig. 10) it is known as a loam. It 
may be called a gravelly 
loam, sandy loam, silt loam, or clay loam, depending on the size of 
particle that predominates in the mixture. If, however, a mixture con­
sists mostly of one size of particle, it is not classified as a loam. 
Texture depends on the size (or sizes) of particle most common in 
a soil. Words describing texture are part of the soil name.1 Illinois 
soils can be divided into these six groups on the basis of texture: 
Fine-textured - clay, silty clay, sandy clay 
Moderately fine-textured - silty clay loam, clay loam, sandy clay loam 
Medium-textured -loam, silt loam, silt, very fine sandy loam 
Coarse-textured -loamy sand, sandy loam 
Very coarse-textured - gravelly loam, sand 
Organic - muck, peat 
1 Soil types are named by combining proper names (usually geographical) 
with the textural designation of the surface soil, as "Ridgeville sandy loam." 
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A  s o i l ' s  p r o d u c t i v i t y  a n d  t h e  m a n a g e m e n t  p r a c t i c e s  t h a t  i t  r e q u i r e s  
d e p e n d  a  g r e a t  d e a l  o n  i t s  t e x t u r e .  F o r  t e x t u r e  i n f l u e n c e s  w a t e r  i n t a k e  
o f  a  s o i l ,  w a t e r - h o l d i n g  a b i l i t y ,  d r a i n a g e ,  t i l l a g e ,  e r o s i o n ,  a n d  t h e  e a s e  
w i t h  w h i c h  o r g a n i c  m a t t e r  a n d  f e r t i l i t y  c a n  b e  m a i n t a i n e d .  
A s  a  r u l e  b o t h  g r a v e l l y  a n d  s a n d y  s o i l s  u n d e r d r a i n  w e l l  a n d  w o r k  
e a s i l y ,  a l t h o u g h  t h e  c o a r s e  t e x t u r e  m a y  c a u s e  s l i p p a g e  w h i c h  m a k e s  
t r o u b l e  i n  t h e  u s e  o f  p o w e r  m a c h i n e r y .  I f  s o i l s  c o n t a i n  t o o  m u c h  s a n d  
o r  g r a v e l ,  h o w e v e r ,  t h e  w a t e r  d r a i n s  a w a y  t o o  f a s t  a n d  p l a n t s  s u f f e r  
f r o m  d r o u t h  d u r i n g  a  d r y  s p e l l .  I n  s o i l s  o f  t h i s  k i n d  o r g a n i c  m a t t e r  
d e c a y s  r a p i d l y  a f t e r  i t  i s  p l o w e d  d o w n .  T h e  p l a n t  f o o d  w h i c h  i s  r e ­
l e a s e d ,  p a r t i c u l a r l y  t h e  n i t r o g e n ,  l e a c h e s  o u t  r e a d i l y  a n d  i s  c a r r i e d  
a w a y  i n  t h e  s o i l  d r a i n a g e  w a t e r .  
S i n c e  s i l t  i s  m u c h  f i n e r  t h a n  s a n d ,  s o i l s  m a d e  u p  l a r g e l y  o f  t h i s  
m a t e r i a l  r e t a i n  m o i s t u r e  w e l l .  A t  t h e  s a m e  t i m e  t h e y  a r e  o p e n  e n o u g h  
t h a t  a i r  a n d  w a t e r  m o v e  f r e e l y  t h r o u g h  t h e m .  T h e s e  s o i l s  u s u a l l y  
w o r k  w e l l .  
T h e  v e r y  f i n e  p a r t i c l e s  i n  c l a y  s o i l s  h e l p  t o  h o l d  w a t e r  i n  t h e  s o i l  
a n d  a l s o  s e r v e  a s  a  s t o r e h o u s e  f o r  m i n e r a l s  u p o n  w h i c h  p l a n t  r o o t s  c a n  
d r a w .  T o o  m u c h  c l a y ,  h o w e v e r ,  m a k e s  t h e  s o i l  s l o w  t o  d r a i n  a n d  h a r d  
t o  w o r k .  
E s t i m a t i n g  t e x t u r e .  T h e  b e s t  w a y  t o  e s t i m a t e  t e x t u r e  i n  t h e  f i e l d  
i s  t o  f e e l  t h e  s o i l  w i t h  y o u r  f i n g e r s .  T h e  s o i l  s h o u l d  b e  m o i s t  b e c a u s e  
t h e n  t h e  c l a y  c o n t e n t  i s  m o r e  r e a d i l y  e s t i m a t e d .  T h e  f o l l o w i n g  p r o ­
c e d u r e  i s  r e c o m m e n d e d :  
M o i s t e n  a  s a m p l e  o f  s o i l  t o  t h e  c o n s i s t e n c y  o f  w o r k a b l e  p u t t y .  F r o m  
t h i s  s a m p l e  m a k e  a  b a l l  a b o u t  1 / 2  i n c h  i n  d i a m e t e r .  H o l d  t h e  b a l l  
b e t w e e n  t h u m b  a n d  f o r e f i n g e r .  T h e n  g r a d u a l l y  p r e s s  y o u r  t h u m b  f o r ­
w a r d ,  f o r m i n g  t h e  s o i l  i n t o  a  r i b b o n  ( F i g .  1 1 ) .  
I f  a  r i b b o n  f o r m s  e a s i l y  a n d  r e m a i n s  l o n g  a n d  f l e x i b l e ,  t h e  s a m p l e  
i s  p r o b a b l y  c l a y  o r  s i l t y  c l a y  a n d  i s  c o n s i d e r e d  f i n e - t e x t u r e d .  S o i l s  i n  
t h i s  g r o u p  a r e  v e r y  s t i c k y  a n d  p l a s t i c .  
I f  a  r i b b o n  f o r m s  b u t  b r e a k s  e a s i l y ,  b a r e l y  s u s t a i n i n g  i t s  o w n  
w e i g h t ,  i t  i s  p r o b a b l y  a  c l a y  l o a m  o r  s i l t y  c l a y  l o a m  a n d  i s  c o n s i d e r e d  
m o d e r a t e l y  f i n e - t e x t u r e d .  S o i l s  i n  t h i s  g r o u p  a r e  m o d e r a t e l y  s t i c k y  
.  a n d  p l a s t i c .  
I f  a  r i b b o n  i s  n o t  f o r m e d ,  t h e  s a m p l e  i s  p r o b a b l y  a  s i l t  l o a m  o r  
l o a m ,  s a n d y  l o a m ,  o r  s a n d ,  w h i c h  w o u l d  p l a c e  i t  i n  o n e  o f  t h r e e  g r o u p s  
- m e d i u m - t e x t u r e d ,  c o a r s e - t e x t u r e d ,  o r  v e r y  c o a r s e - t e x t u r e d .  T h e  
d e c i s i o n  w i l l  r e s t  o n  w h e t h e r  s i l t  o r  s a n d  p r e d o m i n a t e s  i n  t h e  s a m p l e .  
I f  t h e  s o i l  f e e l s  s m o o t h  a n d  t a l c - l i k e ,  w i t h  n o  g r i t t i n e s s ,  s i l t  p r e ­
d o m i n a t e s  a n d  t h e  s o i l  i s  t e r m e d  m e d i u m - t e x t u r e d .  I f  t h e  s o i l  f e e l s  
If you can easily form a long, pliable ribbon from a ball of moistened
soil, the soil is fine-textured (top). If a ribbon is formed but breaks
easily, the soil is moderately fine-textured (center). If no ribbon isformed, the soil is medium- to very coarse-textured (bottom). 
(Fig. 11) 
- -
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s l i g h t l y  g r i t t y ,  y e t  f a i r l y  s m o o t h  a n d  t a l c - l i k e ,  i t  i s  p r o b a b l y  a  l o a m  o r  
s i l t  l o a m  a n d  i s  a l s o  i n c l u d e d  i n  t h e  m e d i u m - t e x t u r e d  g r o u p .  
A  m a r k e d  g r i t t y  f e e l  a n d  a  l a c k  o f  s m o o t h n e s s  i n d i c a t e  t h a t  s a n d  
l i k e l y  p r e d o m i n a t e s .  T h e  s o i l  i s  t h e n  c o n s i d e r e d  c o a r s e - t e x t u r e d .  
I f  t h e  s o i l  i s  c o m p o s e d  a l m o s t  e n t i r e l y  o f  g r i t t y  m a t e r i a l  w i t h  
l i t t l e  o r  n o  f i n e  m a t e r i a l ,  i t  i s  a  s a n d  a n d  i s  c o n s i d e r e d  v e r y  c o a r s e ­
t e x t u r e d .  S o i l s  c o m p o s e d  o f  m u c h  g r a v e l  w i t h  v e r y  l i t t l e  f i n e  m a t e r i a l  
a l s o  f a l l  i n t o  t h i s  c l a s s i f i c a t i o n .  
S t r u c t u r e .  B y  s t r u c t u r e  w e  m e a n  t h e  a r r a n g e m e n t  o f  t h e  s o i l  
p a r t i c l e s  i n t o  c l u s t e r s  o r  s h a p e s  o f  v a r i o u s  s i z e s .  T h e  f o l l o w i n g  t a b l e  
i n c l u d e s  t h e  p r i n c i p a l  k i n d s  o f  s t r u c t u r e  f o u n d  i n  I l l i n o i s  s o i l s .  
Ki n d  o f  s t r u c t u r e  	
De s c r i p t i o n  o f  a g g r e g a t e s  ( c l u s t e r s )  
H o r i z o n  
C r u m b  	
A g g r e g a t e s  a r e  s m a l l ,  N  e a r l y  s p h e r i c a l ,  U s u a l l y  f o u n d  
p o r o u s ,  a n d  w e a k l y  h e l d  
w i t h  m a n y  i r r e g u l a r  i n  s u r f a c e  
t o g e t h e r  s u r f a c e s  
s o i l  o r  
A  h o r i z o n  
G r a n u l a r  	
A g g r e g a t e s  a r e  l a r g e r ,  

h a r d e r ,  a n d  s t r o n g l y  
( )  

h e l d  t o g e t h e r  

P l a t y  	
A g g r e g a t e s  a r e  f l a t  o r  p l a t e - l i k e ,  w i t h  h o r i z o n t a l  U s u a l l y  f o u n d  
d i m e n s i o n s  g r e a t e r  t h a n  t h e  v e r t i c a l .  P l a t e s  
i n  s u b s u r f a c e  
o v e r l a p ,  .u~ually c a u s i n g  s l o w ·  ~
o r  A 2  h o r i z o n  
p e r m e a b I l I t y  
o f  t i m b e r  a n d  
c l a y p a n  s o i l  
B l o c k y  0 ) :  A g g r e g a t e s  h a v e  s i d e s  a t  N  e a r l y  b l o c k - l i k e ,  
U s u a l l y  f o u n d  
c u b e - l i k e  
n e a r l y  r i g h t  a n g l e s ,  L  
w i t h  6  o r  m o r e  s i d e s .  
i n  s u b s o i l  o r  
t e n d  t o  o v e r l a p  A l l  3  d i m e n s i o n s  
B  h o r i z o n  
a b o u t  t h e  s a m e  
S u b  a n g u l a r  
A g g r e g a t e s  h a v e  s i d e s  

b l o c k y  o r  
f o r m i n g  o b t u s e  a n g l e s ,  

n u t - l i k e  
c o r n e r s  a r e  r o u n d e d .  
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M o r e  p e r m e a b l e  ~ 
t h a n  b l o c k y  t y p e  
P r i s m a t i c  
W i t h o u t  r o u n d e d  P r i s m - l i k e  w i t h  

c a p s  
n  
t h e  v e r t i c a l  

a x i s  g r e a t e r  

C o l u m n a r  
W i t h  r o u n d e d  
t h a n  t h e 

n  
®
c a p s  	
h o r i z o n t a l  
S t r u c t u r e  l a c k i n g  
S i n g l e  g r a i n  
S o i l  p a r t i c l e s  e x i s t  a s  i n d i v i d u a l s  s u c h  a s  s a n d  
U s u a l l y  f o u n d  
a n d  d o  n o t  f o r m  a g g r e g a t e s  
i n  p a r e n t  
m a t e r i a l  o r  
M a s s i v e  
S o i l  m a t e r i a l  c l i n g s  t o g e t h e r  i n  l a r g e  u n i f o r m  
C  h o r i z o n  
m a s s e s ,  a s  i n  l o e s s  
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Three types of structure are found in this profile of Swygert silt loam. 

With increasing depth the soil aggregates become larger. (Fig. 12) 

1 8  C I R C U L A R  N O .  7 5 8  
P l a t y  s t r u c t u r e  u s u a l l y  o c c u r s  i n  t h e  s u b s u r f a c e  o r  A 2  h o r i z o n .  H e r e  i t  
i s  s h o w n  i n  t h e  s u b s u r f a c e  o f  C i s n e  s i l t  l o a m .  ( F i g .  1 3 )  
S t r u c t u r e  d o e s  n o t  c h a n g e  s o i l  t e x t u r e ,  b u t  a  d e s i r a b l e  s t r u c t u r e  
m a y  g r e a t l y  i m p r o v e  t i l t h  a n d  t h e  e a s e  w i t h  w h i c h  w a t e r  a n d  a i r  c a n  
m o v e  t h r o u g h  t h e  s o i l .  T h e  c r u m b  ( F i g .  1 2 )  a n d  t h e  g r a n u l a r  a r e  t h e  
m o s t  d e s i r a b l e  t y p e s  o f  s t r u c t u r e  b e c a u s e  t h e y  h a v e  t h e  g r e a t e s t  p r o ­
p o r t i o n  o f  l a r g e  o p e n i n g s  b e t w e e n  t h e  s o i l  a g g r e g a t e s .  S u b  a n g u l a r  
b l o c k y  o r  n u t l i k e  s t r u c t u r e  i s  a l s o  d e s i r a b l e .  
T h e  b l o c k y  t y p e  o f  s t r u c t u r e  i s  i n t e r m e d i a t e  i n  i t s  e f f e c t .  L e a s t  d e ­
s i r a b l e  p e r h a p s  i s  t h e  p l a t y  t y p e  b e c a u s e  t h e  p l a t e s  l i e  i n  a  h o r i z o n t a l  
p l a n e  a n d  o v e r l a p ,  l e a v i n g  n o  c o n t i n u o u s  v e r t i c a l  o p e n i n g s  ( F i g .  1 3 ) .  
A s  a  r e s u l t ,  w a t e r  a n d  a i r  m o v e  t h r o u g h  t h e  s o i l  v e r y  s l o w l y .  
M o i s t u r e - h o l d i n g  c a p a c i t y .  A s  w e  h a v e  s e e n ,  t h e  m o i s t u r e - h o l d i n g  
c a p a c i t y  o f  a  s o i l  i s  c l o s e l y  r e l a t e d  t o  i t s  t e x t u r e  ( p a g e  1 4 ) .  T h e  o r ­
g a n i c - m a t t e r  c o n t e n t  a l s o  i n f l u e n c e s  t h e  a m o u n t  o f  w a t e r  a v a i l a b l e  t o  
p l a n t s  t h a t  c a n  b e  h e l d  i n  a  s o i l .  T h e  f o l l o w i n g  t a b l e  s h o w s  t h e  
a m o u n t s  o f  a v a i l a b l e  w a t e r  w h i c h  c a n  b e  h e l d  b y  s o i l s  w i t h  v a r y i n g  
t e x t u r e s  a n d  v a r y i n g  a m o u n t s  o f  o r g a n i c  m a t t e r .  
I n c h e s  o f  a v a i l a b l e  w a t e r  p e r  f o o t  o f  s o i l  m a t e r i a l  
L o w  a n d  v e r y  M  e d i u m  H i g h  
l o w  o r g a n i c  o r g a n i c  o r g a n i c  
T  e x t u r e  o f  s o i l  
m a t t e r  m a t t e r  m a t t e r  
F i n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
2 . 0  2 . 2  2 . 5  

M o d e r a t e l y  f i n e  . . . . . . . . . . . . . . . . . . .  .  
2 . 0  2 . 2  2 . 5  

M e d i u m  . . . .  . . . . . . . . . . . . .  . . . . . . .  .  .  2 . 0  2 . 2  3 . 0  

C o a r s e . .  . . . . . . . . . . .  . . . . .  .  .  . . . . .  . .  .  
. 6  . 8  1 . 2  

V e r y  c o a r s e .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
. 2  . 4  . 6  

P e a t  a n d  m u c k  . . . . . . . . .  . . . . .  . . .  .  .  .  
3 . 0  
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Using these figures, one can easily estimate the amount of moisture 
that can be held in a soil profile, as is shown by the following example. 
(Laboratory tests are necessary, however, to determine moisture­
holding capacity accurately.) 
Organic­ Thickness Inches of available water 
matter of horizon Per foot of In soil 
Horizon Texture content (feet) soil material horizon 
A .... . ... .. . Medium High 1.5 X 3 .0 4 .5 
B .... .. . ... . Moderately fine Low 1.5 X 2 .0 3 .0 
C .. ... ... . .. . Coarse Very low 2.0 X .6 1.2 
Total. ... ... . 5 .0 8 . 7 
Ease of water and air movement. While moisture-holding capacity 
is important, too much water will crowd the air out of the soil. With­
out air, plant roots cannot grow, take up plant food, or even absorb 
water. Soil bacteria need air, too, to decompose organic matter. With 
air in the soil, the carbon dioxide produced by soil bacteria and by the 
respiration of plant roots can be diffused into the atmosphere. 
If water moves freely through the profile air can fill the empty 
pore spaces. When water moves too fast, however, the result is a 
drouthy soil. As already mentioned (page 3), the most desirable 
condition is one in which air and water are about equally divided in 
the pore spaces. 
Permeability - or the ease with which water moves through the 
soil- is determined by texture and structure. Water drains very 
slowly from the smaller pores; therefore, fine-textured soils have low 
permeability unless the structure of the surface and subsoil permits 
water to pass through freely. Coarse-textured soils have large pores 
through which water moves readily even though these soils usually 
have little structural development. But, as we have seen (page 14), 
they have low water-holding capacity and are usually drouthy. 
Medium-textured soils with good structure in surface and subsoil are 
most desirable since they are fairly permeable and at the same time 
have good water-holding capacity. 
Color is useful as an indicator of permeability, but cannot always 
be depended on. As a rule, soils with low permeability are gray be­
cause the iron is in the reduced or ferrous state. Permeable soils usu­
ally have highly oxidized iron compounds that give a bright yellow­
ish-brown to reddish-brown color to the subsoil. 
. It should be recognized that permeable soils are not necessarily 
well drained. For example, there are sandy soils of high permeability 
that have a high water table. Poor drainage has kept these soils from 
getting enough air. Because the B horizon has been water-logged, 
more or less permanently, these soils are dull gray. 
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S U R F A C E  
A  H o r i z o n  
1  F t .  
S U B S O I L  
B  H o r i z o n  
2  F t .  
3  F t .  
S U B S T R A T U M  
4  F t . ,  
W a r s a w  s i l t  l o a m  h a s  a  m o d e r a t e l y  
d e e p  s u r f a c e  a n d  s u b s o i l .  T h e  
u n d e r l y i n g  l a y e r  o f  c o a r s e  s a n d  
a n d  g r a v e l ,  h o w e v e r ,  l i m i t s  t h e  
m o i s t u r e - h o l d i n g  c a p a c i t y  t o  t h e  
t w o  u p p e r  h o r i z o n s .  W a r s a w  i s  
t h u s  d r o u t h y ,  a l t h o u g h  o t h e r w i s e  
a  g o o d  s o i l  f o r  c r o p s .  ( F i g .  1 4 )  
S U R F A C E  
A t  H o r i z o n  
S U B S U R F A C E  
A 2  H o r i z o n  
S U B S O I L  
B  H o r i z o n  
F t .  
C i s n e  s i l t  l o a m  i s  a  s h a l l o w  s o i l .  
A  c l a y p a n  i n  t h e  B  h o r i z o n  l i m i t s  
r o o t  d e v e l o p m e n t .  A l s o ,  t h e  A 2  
h o r i z o n  i s  l o w  i n  c l a y  p a r t i c l e s  
a n d  o r g a n i c  m a t t e r ,  s o  t h a t  t h e  
s o i l  h a s  l i t t l e  c a p a c i t y  t o  s t o r e  
w a t e r  a n d  n u t r i e n t s  i n  a  f o r m  
t h a t  p l a n t s  c a n  u s e .  ( F i g .  1 5 )  
21 UNDERSTANDING SOILS 
For convenience, soils are classified as follows in respect to per­
meability, or rate of water movement through the soil. 
Very slow - less than .05 inch per hour 
Slow - .05 to .2 inch per hour 
Moderately slow - .2 to .8 inch per hour 
Moderate - .8 to 2.5 inches per hour 
Moderately rapid - 2.5 to 5 inches per hour 
Rapid - 5 to 10 inches per hour 
Very rapid - more than 10 inches per hour 
Laboratory or field tests are necessary to determine permeability 
accurately, although it can be estimated by observing texture, struc­
ture, and color, as indicated in the preceding discussion. 
Depth of soil favorable for root growth. If crops are to produce 
heavily, they must have a large root system so that they can obtain 
food and water from a large volume of soil. Coarse sand and gravel 
discourage root growth because they hold little moisture or plant food. 
Layers of rock or heavy compact clay also restrict the growth of roots. 
The depth of soil pretty well determines the size of the reservoir 
from whieh plants can obtain food and water. Usually a I-foot layer 
of good soil such as a loam will hold 2 to 3 inches of water that is 
available to plants (page 18) . A crop of corn during July and August 
will use about 1 inch of water each week. 
This soil is extremely shallow, with the bedrock outcropping in many 
places. It has no use as cropland and very little as pasture. (Fig. 16) 
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F o r  c o n v e n i e n c e ,  s o i l s  c a n  b e  c l a s s i f i e d  a s  f o l l o w s  o n  t h e  b a s i s  o f  
t h e  d e p t h  s u i t a b l e  f o r  r o o t  d e v e l o p m e n t :  
D e e p  - 3 6  i n c h e s  o r  m o r e  ( F i g .  9 ,  p a g e  1 1 )  
M o d e r a t e l y  d e e p  - 2 0 - 3 6  i n c h e s  ( F i g .  1 4 )  
S h a l l o w  - 1 0 - 2 0  i n c h e s  ( F i g .  1 5 )  
V e r y  s h a l l o w  - l e s s  t h a n  1 0  i n c h e s  ( F i g .  1 6 )  
A s s o c i a t e d  l a n d  f e a t u r e s  
A f t e r  s t u d y i n g  t h e  c h a r a c t e r i s t i c s  w h i c h  a r e  i n h e r e n t  i n  a  s o i l ,  w e  
n e e d  t o  c o n s i d e r  l a n d  f e a t u r e s  w h i c h  w o u l d  a f f e c t  i t s  u s e  a n d  m a n a g e ­
m e n t .  T w o  a r e a s  o f  t h e  s a m e  s o i l  t y p e ,  f o r  e x a m p l e ,  m i g h t  c a l l  f o r  
q u i t e  d i f f e r e n t  l e v e l s  o f  m a n a g e m e n t  b e c a u s e  o n e  a r e a  h a d  b e e n  
s e v e r e l y  e r o d e d  w h i l e  t h e  o t h e r  h a d  s u f f e r e d  o n l y  m o d e r a t e  e r o s i o n .  
S l o p e  o f  t h e  l a n d  i s  a l s o  i m p o r t a n t  i n  d e t e r m i n i n g  m a n a g e m e n t  p r a c ­
t i c e s .  W h i l e  s l o p e  a n d  e r o s i o n  a r e  t h e  o n l y  t w o  f e a t u r e s  d i s c u s s e d  i n  
t h i s  s e c t i o n ,  s u c h  o t h e r  f e a t u r e s  a s  s t o n i n e s s  a n d  f l o o d i n g  a l s o  n e e d  t o  
b e  c o n s i d e r e d .  
D e g r e e  o f  e r o s i o n .  T h e  t o p s o i l  i s  t h e  m o s t  v a l u a b l e  p a r t  o f  t h e  s o i l  
p r o f i l e  s i n c e  i t  c o n t a i n s  m o r e  p l a n t  f o o d  a n d  o r g a n i c  m a t t e r  a n d  c a n  
o f t e n  a b s o r b  m o r e  m o i s t u r e  t h a n  t h e  o t h e r  l a y e r s .  I t  i s  i m p o r t a n t ,  
t h e r e f o r e ,  t h a t  w e  k n o w  h o w  m u c h  h a s  b e e n  l o s t  t h r o u g h  e r o s i o n .  
T h e  s e r i o u s n e s s  o f  s o i l  l o s s  d e p e n d s  t o  a  l a r g e  e x t e n t  o n  t h e  n a t u r e  
o f  t h e  s o i l .  L o s s e s  f r o m  d e e p  s o i l s  a r e  r e l a t i v e l y  l e s s  i m p o r t a n t  t h a n  
t h o s e  f r o m  s h a l l o w  s o i l s .  L e s s  d a m a g e  i s  d o n e  t o o  w h e r e  t h e  s u b s o i l  
i s  o f  m e d i u m  t e x t u r e  a n d  p e r m i t s  f r e e  m o v e m e n t  o f  a i r  a n d  w a t e r .  
T h e  l o s s  o f  s u r f a c e  s o i l  i s  m o s t  s e r i o u s  w h e r e  t h e  s u b s o i l  c o n t a i n s  
s u c h  m a t e r i a l s  a s  p l a s t i c  c l a y ,  l o o s e  s a n d  o r  g r a v e l ,  o r  r o c k .  
A s  a  r u l e ,  t h e  s u r f a c e  s o i l  c a n  a b s o r b  w a t e r  m u c h  f a s t e r  t h a n  t h e  
s u b s o i l .  A s  t h e  s u r f a c e  l a y e r  b e c o m e s  t h i n n e r ,  l e s s  w a t e r  s o a k s  i n t o  t h e  
s o i l  a n d  m o r e  r u n s  o f f  t h e  s u r f a c e .  T h i s  i n c r e a s e s  t h e  r a t e  o f  s o i l  l o s s .  
A t  f i r s t  t h e  p r i n c i p a l  l o s s  w i l l  b e  b y  s h e e t  e r o s i o n  - t h a t  i s ,  e a c h  
t i m e  i t  r a i n s  t h e  r u n o f f  w a t e r  w i l l  r e m o v e  a  t h i n  l a y e r  o f  s u r f a c e  s o i l .  
A s  t h e  s u r f a c e  s o i l  b e c o m e s  t h i n n e r ,  s m a l l  r i l l s  ( m i n i a t u r e  g u l l i e s )  w i l l  
a p p e a r .  A f t e r  m o s t  o f  t h e  s u r f a c e  s o i l  i s  g o n e ,  g u l l i e s  m a y  b e c o m e  t h e  
p r i n c i p a l  p r o b l e m .  
H o w  m u c h  e r o s i o n  h a s  o c c u r r e d  c a n  b e  e s t i m a t e d  b y  m e a s u r i n g  
t h e  d e p t h  t o  t h e  s u b s o i l .  U s u a l l y  t h e  d i f f e r e n c e  b e t w e e n  t h e  t o p s o i l  
( s u r f a c e  a n d  s u b s u r f a c e )  a n d  t h e  s u b s o i l  i s  q u i t e  n o t i c e a b l e .  O r d i n a r i l y  
. .  
t h e  s u b s o i l  i s  f i n e r - t e x t u r e d ,  m o r e  p l a s t i c ,  a n d  l i g h t e r  i n  c o l o r  t h a n  t h e  
The above soil has been 
moderately eroded. In 
many areas, the dark­
colored At horizon has 
disappeared, exposing the 
light-colored A2 horizon. 
This soil is Beecher silt 
loam, a profile of which 
is shown on page 10. 
(Fig. 17) 
Soil at right has been 
severely eroded, and gul­
lies are beginning to 
form. (Fig. 18) 
This field of Clarence silt loam has suffered very severe erosion. All the 
topsoil has been lost from large areas, and the heavy clay till subsoil is 
exposed. Note gullies in background. (Fig. 19) 
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I f  e r o s i o n  i s  a l l o w e d  t o  g o  u n c h e c k e d ,  d i s a s t e r  i s  t h e  f i n a l  r e s u l t .  T h i s  
w a s  o n c e  g o o d ,  d e e p - l o e s s  s o i l  i n  w e s t e r n  I l l i n o i s .  ( F i g .  2 0 )  
t o p s o i l .  E x c e p t  o n  s a n d s  t h e  s t r u c t u r e  w i l l  a l s o  f r e q u e n t l y  c h a n g e  f r o m  
a  g r a n u l a r  t o  a  b l o c k y  o r  s u b a n g u l a r  b l o c k y  t y p e .  
S o i l s  a r e  c l a s s i f i e d  a s  t o  e r o s i o n  a s  f o l l o w s :  
0 - N o  a p p a r e n t  e r o s i o n .  A l l  o r  n e a r l y  a l l  t h e  s u r f a c e  s o i l  i s  p r e s e n t .  
D e p t h  t o  s u b s o i l  i s  1 4  i n c h e s  o r  m o r e .  T h e  s u r f a c e  m a y  h a v e  r e c e i v e d  s o m e  
r e c e n t  d e p o s i t s  a s  t h e  r e s u l t  o f  e r o s i o n  f r o m  h i g h e r  g r o u n d .  
1 - S l i g h t .  D e p t h  t o  s u b s o i l  v a r i e s  f r o m  7  t o  1 4  i n c h e s .  P l o w i n g  a t  
u s u a l  d e p t h s  w i l l  n o t  e x p o s e  t h e  s u b s o i l .  
2  - M o d e r a t e .  D e p t h  t o  s u b s o i l  v a r i e s  f r o m  3  t o  7  i n c h e s .  S o m e  s u b s o i l  
i s  m i x e d  w i t h  t h e  s u r f a c e  s o i l  i n  p l o w i n g  ( F i g .  1 7 ) .  
3  - S e v e r e .  D e p t h  t o  s u b s o i l  i s  l e s s  t h a n  3  i n c h e s .  S u r f a c e  s o i l  i s  m i x e d  
w i t h  s u b s o i l  w h e n  t h e  l a n d  i s  p l o w e d .  G u l l i e s  a r e  b e g i n n i n g  t o  b e  a  p r o b l e m  
( F i g .  1 8 ) .  
4  - V e r y  s e v e r e .  S u b s o i l  i s  e x p o s e d .  G u l l i e s  a r e  f r e q u e n t  ( F i g .  1 9 ) .  
5  - V e r y  s e v e r e  g u l l i e s .  D e e p  g u l l i e s  o r  b l o w o u t s  h a v e  r u i n e d  t h e  l a n d  
f o r  a g r i c u l t u r a l  p u r p o s e s  ( F i g .  2 0 ) .  
S l o p e  o f  t h e  l a n d  i n f l u e n c e s  t h e  s p e e d  w i t h  w h i c h  w a t e r  r u n s  o f f  a  
f i e l d  a n d  t h e  a m o u n t  o f  s o i l  t h a t  w a s h e s  o f f  w i t h  t h e  w a t e r .  S l o p e  a l s o  
a f f e c t s  t h e  a m o u n t  o f  d r a i n a g e ,  t h e  e a s e  o f  c u l t i v a t i o n ,  a n d  t h e  u s e  o f  
f a r m  m a c h i n e r y .  
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A slope that has 5 feet of fall or drop in each 100 feet of horizontal dis­
tance is known as a 5-percent slope. (Fig. 21) 
Usually slope is expressed in percent or feet of fall in each 100 feet 
of horizontal distance (Fig. 21). An engineer's level, Abney level, 
simple hand level, or a carpenter's level equipped with simple sights 
can be used to measure slope in the field. 
Percent, length, and uniformity of slope must all be considered 
when deciding on the best land use. It is important to remember that 
the amount of soil loss increases faster than the percent of slope. If 
the slope percent is doubled, for example, the amount of soil loss is 
increased 2¥2 times. Also, long slopes suffer more erosion than short 
ones, especially at the lower part. Doubling the length of slope in­
creases soil loss 1 ¥2 times. If slopes are uniform, contouring and strip 
cropping can be used to slow down the water, and terraces will break 
long slopes into a series of shorter ones. On irregular slopes, however, 
it is difficult or impossible to use these measures. 
Illinois soils have been classified into the following slope groups: 
Letter Slope group 
designation description Percent slope 
A . . . .. ... ....... . ... ... ...... .. . N early level 0-1}1 
B . .... . ..... .. . ............ . ... . Gently sloping 1}1-4 
C .. ............... . ... . ... . .... . Moderately sloping 4-7 
D .. . . ... ....... ... . ... . .. ... ... . Strongly sloping 7-12 
E . .. ....... ... . . .. ..... ... ..... . Moderately steep 12-18 
F ..... .. . . .. ....... . .... ....... . Steep 18-30 
G .... .... .... . .. ............. . . . Very steep Over 30 
DECIDING ON THE LAND CLASS 
The factors discussed in the last section determine the capability of 
the land, or the way in which it can be safely used. Soil conserva­
tionists have divided land into eight broad classes on the basis of 
capability or suitability for different uses. Land in the first four classes 
can be cultivated, while land in the last four classes needs a permanent 
cover of vegetation. Class I land needs little special conservation treat­
ment, but in each succeeding class the land needs more care and pro­
tection than in the class before. 
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F a r m e r s  c o o p e r a t i n g  i n  s o i l  c o n s e r v a t i o n  d i s t r i c t s  r e c e i v e  m a p s  o f  
t h e i r  f a r m s  o n  w h i c h  i s  i n d i c a t e d  t h e  l a n d  c a p a b i l i t y  c l a s s  o f  e a c h  
a c r e .  A  d i f f e r e n t  c o l o r  i s  u s e d  f o r  e a c h  c l a s s .  
F o l l o w i n g  a r e  d e s c r i p t i o n s  o f  t h e  e i g h t  l a n d  c a p a b i l i t y  c l a s s e s :  
C l a s s  I  ( g r e e n  o n  m a p ) .  V e r y  g o o d  l a n d  t h a t  c a n  b e  c u l t i v a t e d  
s a f e l y  w i t h  o r d i n a r y  g o o d  f a r m i n g  m e t h o d s .  I t  i s  n e a r l y  l e v e l ,  d e e p ,  
e a s y  t o  w o r k ,  m e d i u m  t o  m o d e r a t e l y  f i n e  i n  t e x t u r e ,  a n d  p e r m e a b l e  b u t  
n o t  d r o u t h y .  I t  d r a i n s  w e l l  a n d  h a s  l i t t l e  o r  n o  e r o s i o n .  
C l a s s  I I  ( y e l l o w  o n  m a p ) .  G o o d  l a n d  t h a t  c a n  b e  c u l t i v a t e d  s a f e l y  
i f  s i m p l e  m e a s u r e s  a r e  t a k e n  t o  o v e r c o m e  s o m e  p a r t i c u l a r  h a n d i c a p .  
A  c o m m o n  d r a w b a c k  o n  t h i s  l a n d  i s  t h a t  i t  m a y  s l o p e  e n o u g h  f o r  
r u n o f f  w a t e r  t o  c a u s e  m o d e r a t e  e r o s i o n .  O r  w i n d  e r o s i o n  m a y  b e  a  
d a n g e r .  T h e  l a n d  m a y  b e  w e t  a n d  r e q u i r e  d r a i n a g e .  P e r m e a b i l i t y  m a y  
b e  a  b i t  t o o  s l o w  o r  i t  m a y  b e  r a p i d  e n o u g h  t o  c a u s e  d r o u t h i n e s s .  A n y  
o f  t h e s e  c o n d i t i o n s  e i t h e r  l i m i t s  t h e  u s e  o f  t h e  l a n d  o r  c a l l s  f o r  s o m e  
s i m p l e  s p e c i a l  p r a c t i c e  s u c h  a s  c o n t o u r i n g ,  g r a s s  w a t e r w a y s ,  c o v e r  
c r o p s ,  o r  d r a i n a g e .  
C l a s s  I I I  ( r e d  o n  m a p ) .  M o d e r a t e l y  g o o d  l a n d  w h i c h  c a n  b e  c u l t i ­
v a t e d  s a f e l y  p r o v i d e d  g r e a t e r  c a r e  i s  u s e d  t h a n  w i t h  C l a s s  I I  l a n d .  
T h i s  a d d e d  c a r e  i s  n e e d e d  b e c a u s e  o f  b i g g e r  h a n d i c a p s .  M u c h  o f  C l a s s  
I I I  l a n d  i s  m o d e r a t e l y  s l o p i n g  a n d  s u b j e c t  t o  m o d e r a t e  t o  s e v e r e  
e r o s i o n ,  r e q u i r i n g  t h e  u s e  o f  t e r r a c e s  o r  s t r i p  c r o p p i n g  f o r  e r o s i o n  
c o n t r o l .  O t h e r  u n f a v o r a b l e  f e a t u r e s  m a y  i n c l u d e  c o a r s e - t e x t u r e d  s u r ­
f a c e ,  p o o r  s u r f a c e  d r a i n a g e ,  f i n e - t e x t u r e d  s u b s o i l ,  a n d  s h a l l o w  r o o t  
z o n e  - a l l  c a l l i n g  f o r  i n t e n s i v e  s o i l - c o n s e r v i n g  p r a c t i c e s .  
C l a s s  I V  ( b l u e  o n  m a p ) .  L a n d  w h i c h  m a y  b e  c u l t i v a t e d  o c c a ­
s i o n a l l y  - n o t  m o r e  t h a n  o n e  y e a r  i n  s i x  - i f  h a n d l e d  w i t h  g r e a t  c a r e .  
H o w e v e r ,  i t  i s  b e s t  s u i t e d  f o r  p a s t u r e  a n d  h a y .  M u c h  o f  t h i s  l a n d  i s  
t o o  s t e e p  f o r  r e g u l a r  c u l t i v a t i o n ,  a n d  o f t e n  i t  i s  b a d l y  e r o d e d .  S o i l s  
t h a t  a r e  w e t  o r  v e r y  d r o u t h y ,  l o w  i n  p r o d u c t i v i t y ,  o r  w i t h  a  v e r y  
l i m i t e d  c h o i c e  o f  c r o p s  a l s o  f i t  i n t o  t h i s  c l a s s .  
C l a s s  V  ( u n c o l o r e d  o n  m a p ) .  L a n d  t h a t  i s  u s u a l l y  n o t  s u b j e c t  t o  
e r o s i o n  b u t  t h a t  i s  u n s u i t e d  f o r  c u l t i v a t i o n  e i t h e r  b e c a u s e  o f  f r e q u e n t  
o v e r f l o w  o r  b e c a u s e  o f  h i g h  w a t e r  t a b l e .  B e s t  u s e  i s  f o r  p a s t u r e  o r  
w o o d s  w i t h  f e w ,  i f  a n y ,  l i m i t a t i o n s  i n  u s e .  E x a m p l e s  o f  t h i s  c l a s s  a r e  
b o t t o m l a n d s  w h e r e  t o o  m u c h  w e t n e s s  o r  m e a n d e r i n g  s t r e a m s  m a k e  
f a r m i n g  i m p r a c t i c a l .  
C l a s s  V I  ( o r a n g e  o n  m a p ) .  L a n d  t h a t  i s  t o o  s t e e p ,  e r o d e d ,  o r  s h a l ­
l o w  f o r  c u l t i v a t i o n ,  b u t  t h a t  w i l l  p r o d u c e  v e r y  g o o d  p a s t u r e  o r  w o o d s  
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with proper management. This class never includes land with more 
than 30 percent slope; nor in Illinois does it include wet or very 
drouthy soils. For best pasture production the land should be · reno­
vated (page 38). 
Class VII (brown on map) . Land that is not suitable for cultivated 
crops but that may be used for pasture or wooas if handled with 
great care. It is very steep (over 30 percent), badly eroded, rough, 
shallow, or dry. This land is generally good for woods and fair for 
pasture. Usually it cannot be renovated. 
Class VIII (purple on map). Land that is unfit for cultivation, pas­
ture, or woods, but that may be valuable for wildlife or recreational 
purposes. This class includes such areas as marshes, barren mine 
dumps, or steep rocky ledges. 
Aids in selecting the proper land capability class 
In deciding on the capability class of a piece of land we need to 
weigh the different soil characteristics discussed under "How Soils 
Differ" (page 12), and strike a balance. We start with five character­
istics that are inherent in the soil itself - color, texture, permeability, 
depth of soil favorable for root growth, and moisture-holding capacity. 
Table 1 shows the maximum capability ratings that can be assigned 
Table 1. - Maximum Land Capability Ratings on the Basis of Five 
Characteristics Inherent in the Soil 
Requirements for a rating of-Soil 
characteristic Class I Class II Class III Class IV 
Color of surface soil Dark and Light Very light ...... .. 
or A horizon moderately 
(page 12) dark 
Texture of surface Moderately Fine, coarse, Very coarse 
soil (page 13) fine and and organic 
medium 
Permeability or ease 
of air and water 
Moderate Slow, moder­
ately slow, 
Very rapid 
and very 
........ 
movement rapid, and slow 
(page 19) moderately 
rapid 
Depth of soil favor­
able for root growth 
(page 21 ) 
Deep (36 
inches or 
more) 
Moderately 
deep (20-36 
inches) 
Shallow (10­
20 inches) 
Very shallow 
(less than 
10 inches) 
Available moisture­ 9 inches 6-9 inches 3-6 inches Less than 
holding capacity in or more 3 inches 
effective soil depth 
up to 60 inches (page 18) 
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A  g r o u p  o f  v o c a t i o n a l  a g r i c u l t u r e  s t u d e n t s  e x a m i n e  s o i l  c h a r a c t e r i s t i c s  
a t  a  s e c t i o n a l  l a n d - j u d g i n g  c o n t e s t .  ( F i g .  2 2 )  
t o  a  s o i l  o n  t h e  b a s i s  o f  t h e s e  c h a r a c t e r i s t i c s .  I n  t h i s  t a b l e  i t  i s  
a s s u m e d  t h a t  t h e  s o i l  o c c u r s  o n  a  n e a r l y  l e v e l  s l o p e  ( 0  - 1 . 5  p e r c e n t )  ,  
w h e r e  l i t t l e  o r  n o  e r o s i o n  h a s  t a k e n  p l a c e .  
T h e  l o w e s t  r a t i n g  a s s i g n e d  f o r  a n y  c h a r a c t e r i s t i c  d e t e r m i n e s  t h e  
t e n t a t i v e  c a p a b i l i t y  r a t i n g  o f  t h e  s o i l .  A n  e x c e p t i o n  o c c u r s  w h e n  a  
m i n i m u m  r a t i n g  i s  g i v e n  f o r  e a c h  o f  t h e  f i v e  f a c t o r s ;  t h e n  t h e  f i n a l  
c a p a b i l i t y  r a t i n g  i s  C l a s s  V I I .  A s s u m e ,  f o r  e x a m p l e ,  t h a t  y o u  h a v e  
e x a m i n e d  t w o  s o i l s  w i t h  t h e  f o l l o w i n g  r e s u l t s :  
S o i l  A  
S o i l  B  
C a p a b i l i t y  C a p a b i l i t y  
S o i l  c h a r a c t e r i s t i c s  c l a s s  
S o i l  c h a r a c t e r i s t i c s  c l a s s  
M o d e r a t e l y  d a r k  c o l o r  .  . .  . . .  . . .  I  
D a r k  c o l o r . . . . .  . .  . . .  . . . . . . . . . . I  
F i n e  t e x t u r e .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  I I  
M e d i u m  t e x t u r e  . . . . .  ' . '  . .  . . . . . . I  
V e r y  s l o w  p e r m e a b i l i t y  . . . . . . . .  I I I  
1 V l o d e r a t e  p e r m e a b i l i t y . . . . .  . . . . I  
D e e p  .  . . . . . . . . . . . . . . . . . . . . . . .  1  
D e e p  . . . . . .  . . . . . . . .  . . . . . . . . . . 1  
M o i s t u r e - h o l d i n g  c a  p a c i  t y -
M o i s t u r e - h o l d i n g  c a p a c i t y ­
1 1  i n c h e s . . . . . . . . . . . . . . . . . . .  I  
1 5  i n c h e s . . . . . . . . . . . . . . . . . . .  I  

S o i l  A  w o u l d  b e  t e n t a t i v e l y  p l a c e d  i n  C l a s s  I I I  a n d  S o i l  B  i n  C l a s s  I .  
T h e  f i n a l  c a p a b i l i t y  r a t i n g  i s  b a s e d  o n  t h e  t e n t a t i v e  r a t i n g  a s  i t  i s  
m o d i f i e d  b y  t h e  a s s o c i a t e d  f e a t u r e s  o f  t h e  l a n d .  I n  I l l i n o i s  t h e  a s s o c i ­
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Table 2. - Capability Ratings for Timber and Prairie Soils With 

Different Slopes and Degrees of Erosion 

Slope groupErosion 

class 
 A B C D E F G 
Capability classes for prairie soils with subsoils which differ little 
from surface soil (except in organic matter)a 
o and 1 .. . . . . . . . . . .. I II II III IV VI VII 

2. . . . . . . . . . . . . . . .. .. II II II III IV VI VII 

3 . . . . . . . . . . . . . . . . . . . III III IV VI VII VII 

4 and 5 . . . . . . . . . . . . . IV VI VI VII VII 

Capability classes for timber soils with subsoils which differ little 
from surface soil (except in organic matter )a 
o and 1 . .. . . . . . . . . . . I II III III IV VI VII 

2 . . . . . . . . . . . . . . . . . .. II II III III IV VI VII 

3 . . . . . . . . . . . . . . . . . . . III III IV VI VII VII 

4 and 5 ... . . . . . . . . . . VI VI VII VII VII 

Capability classes for prairie soils with subsoils which differ moderately 
from surface soilsb 
o and 1 . . . . . . . . . . . .. I II III III IV VI VII 

2 . . . . . . . . . . . . . . . . . .. II II III III IV VI VII 

3 . . . . . . . . . . . . . . . . . . . III III IV VI VII VII 

4 and 5 . . . . . . . . . . . . . VI VI VI VII VII VII 

Capability classes for timber soils with subsoils which differ moderately 
from surface soilsb 
o and 1 . . . . . . . . . . . .. I II III IV VI VI VII 

2 . . . . . . . . . . . . . . . . ... II II III IV VI VI VII 

3 . . . . . . . . . . . . . . . . . . . III IV VI VII VII VII 

4 and 5 . . . . . . . . . . . . . VI VII VII VII VII 

Capability classes for timber and prairie soils with subsoils which differ 
greatly and unfavorably from surface soilsc 
o and 1 . . . . . . . . . . . .. I II III IV VI VI VII 

2. . . . . . . . . . . . . . . . . .. II III IV IV VII VII VII 

3 . . . . . . . . . . . . . . . . . . . IV VII VII VII VII VII 

4 and 5 . . . . . . . . . . . . . VI VII VII VII VII VII 

Capability classes for all shallow soils (under 20 inches) 
o and 1 . . . . . . . . . . . .. III III IV VI VI VII VII 

2. . . . . . . . . . . . . . . . . .. IV IV VI VII VII VII VII 

3 . . . . . . . . . . . . . . . . . . . VII VII VII VII VII VII 

4 and 5 . . . . . . . . . . . . . VII VII VII VII VII VII 

a The subsoil may differ one textural class from the surface. For example , a silt loam sur­
face may change to a silty clay loam subsoil. The subsoil may have less organic matter and be 
slightly more compact than the surface. It must, however, be more permeable than moderat ely 
slow. 
b The subsoil has less organic matter and is more compact than the surface. P ermeability 
in the subsoil is moderately slow to slow and texture is finer than a medium silty clay loam. 
c Subsoils are low in organic matter, highly plastic or sticky, very compact , silty clay or 
finer in texture, and slow to very slow in permeability. 
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a t e d  f e a t u r e s  m o s t  l i k e l y  t o  a f f e c t  t h e  c a p a b i l i t y  r a t i n g  a r e  s l o p e  a n d  
e r o s i o n .  T a b l e  2  s h o w s  t h e  c a p a b i l i t y  r a t i n g s  o f  d i f f e r e n t  I l l i n o i s  s o i l s  
o n  t h e  b a s i s  o f  s l o p e  g r o u p  a n d  e r o s i o n .  
I n  t h e  l i g h t  o f  t h e s e  t a b l e s  l e t  u s  a g a i n  c o n s i d e r  o u r  e x a m p l e  o f  
S o i l  A  a n d  S o i l  B .  L e t  u s  s u p p o s e  t h a t  S o i l  A  i s  o n  a  3 - p e r c e n t  ( B )  
s l o p e  a n d  h a s  s u f f e r e d  m o d e r a t e  ( C l a s s  2 )  e r o s i o n .  I t  i s  d a r k ,  i n d i ­
c a t i n g  t h a t  i t  i s  a  p r a i r i e  s o i l ,  a n d  h a s  a  v e r y  s l o w l y  p e r m e a b l e  s u b ­
s o i l .  W e  t h e r e f o r e  t u r n  t o  t h e  f i f t h  s e c t i o n  o f  t h e  t a b l e ,  w h e r e  w e  f i n d  
t h a t  t h i s  s o i l  f a l l s  i n t o  C a p a b i l i t y  C l a s s  I I I ,  t h e  s a m e  a s  t h e  t e n t a t i v e  
r a t i n g .  
L e t  u s  a s s u m e  t h a t  S o i l  B  i s  o n  a  I O - p e r c e n t  ( D )  s l o p e  a n d  h a s  a l s o  
s u f f e r e d  m o d e r a t e  ( C l a s s  2 )  e r o s i o n .  L i k e  S o i l  A ,  i t  i s  a  p r a i r i e  s o i l .  
B e i n g  m e d i u m - t e x t u r e d ,  w i t h  a  m o d e r a t e l y  p e r m e a b l e  s u b s o i l ,  i t  i s  
c o v e r e d  b y  t h e  f i r s t  s e c t i o n  o f  t h e  t a b l e .  H e r e  w e  f i n d  t h a t  S o i l  B  f a l l s  
i n t o  C a p a b i l i t y  C l a s s  I I I ,  w h i c h  i s  d e f i n i t e l y  a  l o w e r  c l a s s i f i c a t i o n  t h a n  
w e  a r r i v e d  a t  b e f o r e  c o n s i d e r i n g  s l o p e  a n d  e r o s i o n .  
S o i l  A  a n d  S o i l  B  t h u s  f i n a l l y  r e c e i v e  t h e  s a m e  r a t i n g ,  a l t h o u g h  f o r  
e n t i r e l y  d i f f e r e n t  r e a s o n s .  T h i s  s h o w s  t h e  n e e d  f o r  c o n s i d e r i n g  a l l  
i m p o r t a n t  f a c t o r s  w h e n  j u d g i n g  l a n d .  
O t h e r  l a n d  f e a t u r e s  b e s i d e s  s l o p e  a n d  e r o s i o n  c h a n g e  t h e  t e n t a t i v e  
r a t i n g  o f  t h e  l a n d .  S o m e t i m e s ,  f o r  e x a m p l e ,  t o o  m u c h  f r e e  w a t e r  w i t h i n  
t h e  e f f e c t i v e  d e p t h  o f  t h e  s o i l  d u r i n g  t h e  g r o w i n g  s e a s o n  i n t e r f e r e s  
w i t h  t h e  g r o w t h  o f  c r o p s .  S u c h  f e a t u r e s  a s  s t o n i n e s s ,  o v e r f l o w ,  o r  
f l o o d i n g  a l s o  i n f l u e n c e  t h e  f i n a l  c a p a b i l i t y  r a t i n g  o f  t h e  s o i l .  H o w  
m u c h  t h e  r a t i n g  i s  c h a n g e d  d e p e n d s  u p o n  t h e  e x t e n t  t o  w h i c h  u s a g e  
o f  t h e  l a n d  i s  l i m i t e d .  
M A N A G I N G  T H E  L A N D  
H a v i n g  d e t e r m i n e d  t h e  c a p a b i l i t y  c l a s s ,  w e  c a n  n o w  d e c i d e  o n  t h e  
a c t u a l  l a n d  u s e ,  t h e  c r o p p i n g  a n d  m a n a g e m e n t  s y s t e m ,  a n d  t h e  s u p ­
p o r t i n g  c o n s e r v a t i o n  p r a c t i c e s  n e e d e d .  
P r o p e r  l a n d  u s e  
T h e  c a p a b i l i t y  c l a s s  i n d i c a t e s  t h e  m o s t  i n t e n s i v e  u s e  f o r  w h i c h  t h e  
l a n d  i s  s u i t e d .  W h i l e  l a n d  s h o u l d  n e v e r  b e  u s e d  m o r e  i n t e n s i v e l y  t h a n  
i t s  c a p a b i l i t y  r a t i n g  i n d i c a t e s ,  i t  c a n ,  o f  c o u r s e ,  b e  u s e d  l e s s  i n t e n s i v e l y .  
F o r  i n s t a n c e ,  t r a c t s  o f  C l a s s  I  l a n d  a d j a c e n t  t o  f a r m s t e a d s  a r e  o f t e n  
l e f t  i n  p e r m a n e n t  p a s t u r e  m e r e l y  b e c a u s e  t h e  f a r m  o p e r a t o r  p r e f e r s  
i t  t h a t  w a y .  F i g s .  2 3  t h r o u g h  2 8  g i v e  s o m e  e x a m p l e s  o f  g o o d  a n d  b a d  
l a n d  u s e .  
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Cropping systems 
As used here, "cropping system" refers to the crop or plant, or the 
sequence of crops or plants, to be grown on the land. It therefore 
includes not only the crops and crop rotations on land suitable for 
cultivation but also the grass or tree crops on land that can't be 
cultivated. 
Rotations for cropland. The cropping system is especially important 
on land used for cultivated crops. As a rule, more produce is removed 
from cropland than from other land on a farm. This means that more 
plant-food nutrients are removed from the soil. Much cropland is 
sloping enough to suffer from erosion, especially when row crops like 
corn and soybeans are grown. Cultivation tends to break down the 
granular structure of the soil, thereby reducing the intake of water 
and the freedom of air and water movement. It also increases bac­
terial action, so that organic matter tends to be used up faster. For 
these reasons it is important to use cropping systems that will main­
tain or increase plant food, add new supplies of organic matter, and 
protect the land from erosion. 
On most cropland, of course, the crops are grown in a definite order 
or rotation, with three classes of crops included: (1) row crops such as 
corn and soybeans, (2) small grains such as wheat or oats, and 
(3) meadow crops for hay, pasture, or soil improvement. A rotation 
of corn - oats - meadow - meadow, for example, covers a four-year 
period with row crops and grain crops each being grown one-fourth 
of the time and meadow crops one-half of the time. 
The intensity of a rotation depends on the relative proportion of 
row crops to meadow crops. How often each of the three classes of 
crops should be grown in the rotation depends on the capability class 
of the land and the conservation practices used. Many combinations 
of crops are used by Illinois farmers, but they may be classified into 
four general groups: 
Very intensive cropping system. A row crop is grown for two con­
secutive years, and small grain is seeded to a meadow mixture the 
third year. The meadow is plowed down the following spring as a 
catch crop or green manure crop. This type of three-year rotation can 
be used only on Class I land. 
Intensive cropping system. A stand-over meadow is grown one­
fourth to one-third of the time, with row crops and small grain being 
grown the rest of the time. Common rotations of this type are: corn­
corn - small grain - meadow; corn - soybeans - small gram ­
C l a s s  I  l a n d  l i k e  t h a t  a b o v e  c a n  b e  f a r m e d  i n t e n s i v e l y  w i t h o u t  s e r i o u s  
d a n g e r  o f  e r o s i o n .  E v e n  s o ,  t h e  w e l l - s o d d e d  g r a s s  w a t e r w a y  i s  n e e d e d  t o  
k e e p  r u n o f f  w a t e r  f r o m  e v e n t u a l l y  d a m a g i n g  t h i s  s o i l .  ( F i g .  2 3 )  
W i s e  l a n d  u s e  i s  s h o w n  
a t  l e f t .  W i t h  t h e  a i d  o f  
c o n t o u r i n g  a n d  t e r r a c e s ,  
t h e  C l a s s  I I I  l a n d  i n  
t h e  f o r e g r o u n d  i s  b e i n g  
u s e d  f o r  c r o p s .  C l a s s  
V I I  l a n d  i n  t h e  b a c k ­
g r o u n d  h a s  b e e n  
p l a n t e d  t o  t r e e s .  
•  ( F i g .  2 4 )  
W h a t  h a p p e n s  w h e n  
C l a s s  I I I  l a n d  i s  m i s ­
u s e d  i s  s h o w n  i n  t h e  
b a c k g r o u n d  o f  p i c t u r e  
b e l o w .  G u l l i e s  a r e  a p ­
p e a r i n g  a s  t h e  r e s u l t  o f  
p l o w i n g  u p  a n d  d o w n  
h i l l .  ( F i g .  2 5 )  
----~--~------.~.~~~ 
Using this Class VI 
land for crops has 
brought it to its pres­
ent sorry state. Fall­
seeded wheat has 
failed to hold the soil 
during the winter. 
(Fig. 26) 
Class IV land is much 
better suited for pas­
ture and hay than for 
crops. This pasture 
was established on 
land that had been as 
badly damaged as that 
shown in Fig. 26. 
(Fig. 27) 
Sometimes severely 
damaged land can be 
reclaimed by planting 
it to trees, as shown 
below. (Fig. 28) 
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m e a d o w ;  a n d  c o r n  - s m a l l  g r a i n  - m e a d o w .  I n t e n s i v e  r o t a t i o n s  c a n  
b e  u s e d  o n  C l a s s  I  l a n d .  T h e y  a r e  a l s o  a d a p t e d  t o  t h e  b e s t  o f  C l a s s  I I  
l a n d ,  e s p e c i a l l y  i f  e r o s i o n - c o n t r o l  p r a c t i c e s  a r e  a d o p t e d .  
M  o d e r a . t e  c r o p p i n g  s y s t e m .  T h e  p r o p o r t i o n  o f  m e a d o w  c r o p s  i s  
g r e a t e r  a n d  t h e  p r o p o r t i o n  o f  r o w  c r o p s  s m a l l e r  t h a n  i n  a n  i n t e n s i v e  
s y s t e m .  E x a m p l e s  o f  m o d e r a t e  r o t a t i o n s  a r e :  c o r n  - c o r n  - s m a l l  
g r a i n  - m e a d o w  - m e a d o w ;  c o r n - s m a l l  g r a i n  - m e a d o w  - m e a d o w ;  
a n d  c o r n  - s m a l l  g r a i n  - m e a d o w  - m e a d o w  - m e a d o w .  T h e s e  r o t a ­
t i o n s  a r e  o f t e n  u s e d  o n  C l a s s  I I  a n d  C l a s s  I I I  l a n d ,  t h e  p a r t i c u l a r  
r o t a t i o n  d e p e n d i n g  o n  t h e  s e r i o u s n e s s  o f  e r o s i o n  a n d  o t h e r  p r o b l e m s .  
I f  e r o s i o n  i s  c o n t r o l l e d  t h r o u g h  t h e  u s e  o f  c o n t o u r i n g ,  s t r i p  c r o p p i n g ,  
o r  t e r r a c i n g ,  a n d  i f  o t h e r  p r o b l e m s  a r e  n o t  s e r i o u s ,  a  s o m e w h a t  m o r e  
i n t e n s i v e  r o t a t i o n  c a n  b e  u s e d  t h e n  w o u l d  b e  p o s s i b l e  o t h e r w i s e .  
R a y l a n d  c r o p p i n g  s y s t e m .  S m a l l  g r a i n s  a n d  m e a d o w  c r o p s  a r e  
m a i n l y  g r o w n .  R o w  c r o p s  a r e  u s u a l l y  n o t  p l a n t e d  o f t e n e r  t h a n  o n e  
y e a r  i n  s i x .  A n  e x a m p l e  o f  s u c h  a  r o t a t i o n  m i g h t  b e  c o r n  - s m a l l  g r a i n  
- m e a d o w  - m e a d o w  - m e a d o w  - m e a d o w .  T h i s  r o t a t i o n  i s  c o n ­
s i d e r e d  w e l l  a d a p t e d  t o  m o s t  l a n d  i n  C l a s s  I V ,  p r o v i d e d  i t  i s  u s e d  i n  
c o n n e c t i o n  w i t h  e r o s i o n - c o n t r o l  p r a c t i c e s .  F o r  p o o r e r  l a n d  o f  t h i s  
c l a s s ,  t h e  r o w  c r o p  m a y  b e  e l i m i n a t e d ,  l e a v i n g  o n e  y e a r  o f  s m a l l  g r a i n  
a n d  f o u r  y e a r s  o f  m e a d o w .  
P a s t u r e  a n d  t r e e  c r o p s .  F o r  t h e  l a n d  i n  C a p a b i l i t y  C l a s s e s  V ,  V I ,  
a n d  V I I ,  t h e r e  i s  t h e  q u e s t i o n  o f  d e c i d i n g  w h e t h e r  i t  s h o u l d  g o  i n t o  
p a s t u r e  o r  w o o d l a n d .  T h e  a n s w e r  d e p e n d s  p a r t l y  o n  y o u r  p r e f e r e n c e s  
a s  a  f a r m  o p e r a t o r  a n d  p a r t l y  o n  t h e  r e l a t i v e  q u a l i t y  o f  t h e  l a n d .  C l a s s  
V I I  l a n d  i s  p r o b a b l y  b e t t e r  f o r  t r e e s  t h a n  f o r  p a s t u r e ,  u n l e s s  t h e  
p a s t u r e  i s  v e r y  c a r e f u l l y  m a n a g e d .  
S u p p o r t i n g  c o n s e r v a t i o n  p r a c t i c e s  o n  c r o p l a n d  
O n  m o s t  c r o p l a n d ,  a  s u i t a b l e  c r o p p i n g  s y s t e m  a l o n e  w i l l  n o t  i n s u r e  
s a t i s f a c t o r y  p r o d u c t i o n  i n d e f i n i t e l y .  U s u a l l y  s o m e  s u p p o r t i n g  c o n s e r ­
v a t i o n  p r a c t i c e s  a r e  n e e d e d .  
D r a i n a g e .  W e t  l a n d  n e e d s  s o m e  k i n d  o f  d r a i n a g e  s y s t e m  b e f o r e  i t  
c a n  b e  c r o p p e d  s a t i s f a c t o r i l y .  W h e r e  t h e  s u b s o i l  i s  o p e n  a n d  p e r m e a b l e ,  
t h e  p r i n c i p a l  p a r t  o f  t h e  s y s t e m  w i l l  b e  c o m p o s e d  o f  t i l e  l i n e s  w i t h  
o u t l e t s  i n  l a r g e  o p e n  d i t c h e s  ( F i g .  2 9 ) .  S o m e  s u b s o i l s ,  h o w e v e r ,  p r e v e n t  
t h e  s a t i s f a c t o r y  u s e  o f  t i l e .  T h e s e  i n c l u d e  t h e  c l a y p a n s  o f  s o u t h e r n  
I l l i n o i s ,  s u b s o i l s  c o m p o s e d  o f  s i l t y  c l a y  t o  c l a y  m a t e r i a l ,  a n d  s h a l l o w  
l a y e r s  o f  r o c k .  W h e r e  t h e s e  a r e  p r e s e n t ,  s u r f a c e  d r a i n s  a r e  n e c e s s a r y .  
Some soils need arti­
ficial drainage before 
they can be produc­
tive. If the subsoil is 
permeable, tiling is the 
best way of providing 
this drainage. 
(Fig. 29) 
Surface drainage has proved effective in heavy till soils in northeastern 
Illinois where water may stand in depressional areas for long periods. 
Drainage systems should always be designed and installed under 
the direction of persons with training and experience in this field. 
Fertility programs. JVluch cropland needs fertilizer and limestone. 
This is especially true on land which has been farmed a long time. 
The soil should therefore be tested for limestone, phosphorus, and 
potassium. Fertilizer and limestone should then be applied on the 
basi of the soil tests, so that the soil can regularly produce the 
highest possible yields (Fig. 30). 
Once the fertility of the soil has been built up, it must be main­
tained at a high level. Plant food should be replaced as it is removed 
by crops. This may be done in one of three ways: (1) The soil can be 
retested every seven or eight years and the necessary materials applied. 
(2) Plant nutrients can be replenished once in each crop rotation. 
(3) Individual crops can be fertilized in amounts that will maintain 
the supply of nutrients at a high level. 
Applying the lime­
stone and fertilizer 
called for by soil tests 
is an essential part of 
good soil management. 
(Fig. 30) 
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E r o s i o n  c o n t r o l .  C l a s s  I I  a n d  I I I  l a n d  u s u a l l y  h a s  a n  e r o s i o n  
p r o b l e m  w h i c h  m u s t  b e  s o l v e d  f o r  c o n t i n u o u s  p r o d u c t i o n  o f  c r o p s .  
W h e r e  t h e  s l o p e s  a r e  f a i r l y  r e g u l a r  y o u  c a n  c h o o s e  a m o n g  t h r e e  
m e t h o d s  o f  e r o s i o n  c o n t r o l :  ( 1 )  I n c l u d e  a  l a r g e r  p r o p o r t i o n  o f  m e a d o w  
c r o p s ,  u s u a l l y  l e g u m e - g r a s s  m i x t u r e s ,  i n  t h e  c r o p  r o t a t i o n .  ( 2 )  U s e  
s u c h  e r o s i o n - c o n t r o l  p r a c t i c e s  a s  c o n t o u r i n g ,  s t r i p  c r o p p i n g ,  a n d  
t e r r a c i n g .  ( 3 )  C o m b i n e  m e a d o w  c r o p s  w i t h  e r o s i o n - c o n t r o l  p r a c t i c e s .  
U s u a l l y  t h i s  a l t e r n a t i v e  i s  t h e  m o s t  s a t i s f a c t o r y .  
O n  v e r y  i r r e g u l a r  s l o p e s  i t  m a y  n o t  b e  p o s s i b l e  t o  u s e  e r o s i o n ­
c o n t r o l  p r a c t i c e s .  T h e n  i t  w i l l  b e  n e c e s s a r y  t o  k e e p  t h e  l a n d  i n  
m e a d o w  4 0  t o  6 0  p e r c e n t  o f  t h e  t i m e .  T h e  m e a d o w  c r o p  f u r n i s h e s  a  
g o o d  c o v e r  f o r  t h e  s o i l  a n d  i m p r o v e s  s o i l  s t r u c t u r e  s o  t h a t  t h e  i n t a k e  
o f  w a t e r  i s  s u b s t a n t i a l l y  i n c r e a s e d .  A f t e r  t w o  t o  f o u r  y e a r s  o f  m e a d o w ,  
a  c r o p  o f  c o r n  c a n  b e  g r o w n  w i t h  v e r y  l i t t l e  s o i l  l o s s .  F a r m s  o p e r a t i n g  
u n d e r  s u c h  s y s t e m s  m u s t  o f  n e c e s s i t y  b e  l i v e s t o c k  f a r m s  i n  o r d e r  t o  
p r o f i t a b l y  u s e  t h e  l a r g e  a m o u n t  o f  f o r a g e  p r o d u c e d .  
W h e n  p r o p e r l y  l a i d  o u t ,  t h e  m e c h a n i c a l  m e a s u r e s  e f f e c t i v e l y  c o n ­
t r o l  e r o s i o n  a n d  h o l d  b a c k  t h e  w a t e r  o n  t h e  s l o p e ,  t h u s  a l l o w i n g  m o r e  
o f  i t  t o  b e  a b s o r b e d .  F a r m i n g  o n  t h e  c o n t o u r  ( p l o w i n g  a n d  p l a n t i n g  o n  
t h e  l e v e l  i n s t e a d  o f  s t r a i g h t  a c r o s s  t h e  f i e l d )  c a n  b e  e x p e c t e d  t o  r e d u c e  
s o i l  l o s s  b y  a b o u t  o n e - h a l f  ( F i g .  3 1  ) .  C o n t o u r  s t r i p  c r o p p i n g ,  w i t h  
s t r i p s  o f  c l o s e - g r o w i n g  c r o p s  p l a n t e d  o n  t h e  c o n t o u r  b e t w e e n  s t r i p s  o f  
r o w  c r o p s ,  w i l l  r e d u c e  s o i l  l o s s  t o  a b o u t  o n e - f o u r t h  o f  w h a t  i t  w o u l d  b e  
w i t h o u t  p r a c t i c e s  ( F i g .  3 2 ) .  T e r r a c e s  c o n d u c t  t h e  s u r p l u s  w a t e r  o f f  a  
f i e l d  i n  s h a l l o w  c h a n n e l s  l a i d  o u t  o n  a  v e r y  g e n t l e  g r a d e  ( F i g .  3 3 ) .  
T h e y  b r e a k  u p  l o n g  s l o p e s ,  w i t h  e a c h  t e r r a c e  t a k i n g  c a r e  o f  t h e  s u r p l u s  
w a t e r  b e t w e e n  i t  a n d  t h e  t e r r a c e  a b o v e .  T e r r a c i n g  i s  t h e  m o s t  e f f e c t i v e  
e r o s i o n - c o n t r o l  p r a c t i c e .  I f  p r o p e r l y  d e s i g n e d  a n d  c o n s t r u c t e d ,  t e r r a c e s  
c a n  r e d u c e  s o i l  l o s s  t o  a b o u t  o n e - e i g h t h  o f  w h a t  i t  w o u l d  b e  w i t h  n o  
p r a c t i c e s .  
T h e  q u e s t i o n  m a y  a r i s e  a s  t o  w h a t  d e g r e e s  a n d  l e n g t h s  o f  s l o p e  
a r e  s u i t a b l e  f o r  t h e  d i f f e r e n t  e r o s i o n - c o n t r o l  p r a c t i c e s .  A s  a  g e n e r a l  
g u i d e ,  t h e  f o l l o w i n g  f i g u r e s  m a y  b e  u s e d :  
M a x i m u m  r e c o m m e n d e d  l e n g t h  o f  s l o p e  w i t h -
N o  p r a c t i c e s  
C o n t o u r i n g  S t r i p  c r o p p i n g  
N o t  o v e r  3 0 0  f e e t  o n  
N o t  o v e r  4 0 0  f e e t  o n  N o t  o v e r  4 5 0  f e e t  o n  
s l o p e s  1  t o  4  p e r c e n t  
s l o p e s  1  t o  2  p e r c e n t  s l o p e s  2  t o  1 2  p e r c e n t  
N o t  o v e r  2 0 0  f e e t  o n  
N o t  o v e r  3 0 0  f e e t  o n  N o t  o v e r  3 0 0  f e e t  o n  
s l o p e s  5  t o  1 0  p e r c e n t  
s l o p e s  3  t o  6  p e r c e n t  s l o p e s  o v e r  1 2  p e r c e n t  
N o t  o v e r  2 0 0  f e e t  o n  
s l o p e s  7  t o  8  p e r c e n t  
On moderate slopes, 
erosion can be con­
trolled by growing 
crops on the contour, 
with rows level from 
end to end. (Fig. 31) 
On longer slopes, strip cropping is a more effective erosion-control meas­
ure than contouring alone. Strips of row crops, planted on the contour, 
alternate with strips of close-growing crops. (Fig. 32) 
Terracing is the most effective soil-conservation practice. Each terrace 
channel takes care of the water between it and the terrace above. All 
tillage operations should be parallel to the terrace. (Fig. 33) 
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A b o u t  5  p e r c e n t  o f  t h e  l a n d  i n  I l l i n o i s  i s  s a n d y  a n d  m a y  b e  s u b j e c t  
t o  w i n d  e r o s i o n .  I n  a d d i t i o n ,  s o m e  o f  t h e  f i n e r - t e x t u r e d  s o i l s  m a y  b e  
e r o d e d  b y  w i n d  u n d e r  s o m e  c o n d i t i o n s ;  f o r  e x a m p l e ,  f a l l - p l o w e d  l a n d  
m a y  b e  e r o d e d  d u r i n g  t h e  w i n t e r .  T h e  b e s t  m e t h o d  o f  p r e v e n t i n g  w i n d  
e r o s i o n  i s  t o  p r o v i d e  a  p r o t e c t i v e  c o v e r  a s  m u c h  o f  t h e  t i m e  a s  p o s ­
s i b l e ,  u s i n g  e i t h e r  g r o w i n g  c r o p s  o r  c r o p  r e s i d u e s .  S h e l t e r b e l t s  o f  t r e e s  
p l a n t e d  a l o n g  f i e l d  b o u n d a r i e s  m a y  p r o v i d e  p r o t e c t i o n  i n  s o m e  s i t u a ­
t i o n s .  F i e l d  s t r i p p i n g  ( s t r a i g h t  s t r i p s  o f  a l t e r n a t i v e  t a l l - a n d  l o w - g r o w ­
i n g  c r o p s  p l a n t e d  a t  a  r i g h t  a n g l e  t o  t h e  p r e v a i l i n g  w i n d )  i s  a  c o m m o n  
p r a c t i c e  w h e r e  w i n d  e r o s i o n  i s  a  m a j o r  p r o b l e m .  
D i s p o s a l  o f  r u n o f f  w a t e r .  A n  i m p o r t a n t  p a r t  o f  t h e  e r o s i o n - c o n t r o l  
p r o g r a m  i s  t h e  r e m o v a l  o f  s u r p l u s  w a t e r  f r o m  t h e  f i e l d  w i t h o u t  i n j u r y  
t o  t h e  l a n d .  T h i s  c a n  b e s t  b e  a c c o m p l i s h e d  w i t h  b r o a d ,  s h a l l o w ,  w e l l ­
s o d d e d  w a t e r w a y s  w h i c h  a r e  m o w e d  t w i c e  e a c h  y e a r  t o  k e e p  t h e  
g r o w t h  s h o r t  a n d  t o  c o n t r o l  w e e d s  ( F i g .  2 3 ,  p a g e  3 2 ) .  W h e r e  w a t e r ­
w a y s  h a v e  o u t l e t s  i n t o  o p e n  d i t c h e s ,  s o m e  t y p e  o f  s t r u c t u r e  m a y  b e  
n e e d e d  t o  t a k e  c a r e  o f  t h e  o v e r f a l l .  U n d e r  s o m e  c o n d i t i o n s ,  d i v e r s i o n s  
m a y  b e  n e e d e d .  
P r a c t i c e s  n e e d e d  o n  p a s t u r e  l a n d  
R e l a t i v e l y  s p e a k i n g ,  t h e  p r o d u c t i o n  f r o m  p a s t u r e  l a n d  i s  m u c h  
l o w e r  t h a n  t h e  p r o d u c t i o n  f r o m  c r o p l a n d .  M o s t  p a s t u r e s  n o t  o n l y  
p r o v i d e  t o o  l i t t l e  f e e d ,  b u t  t h e y  p r o v i d e  i t  i r r e g u l a r l y .  M o s t  o f  t h e  
p r o d u c t i o n  c o m e s  d u r i n g  c o m p a r a t i v e l y  s h o r t  p e r i o d s  i n  s p r i n g  a n d  
f a l l .  P r a c t i c a l l y  n o  n e w  g r o w t h  i s  m a d e  d u r i n g  h o t  w e a t h e r .  
F o r  s a t i s f a c t o r y  p r o d u c t i o n ,  m o s t  p e r m a n e n t  p a s t u r e s  n e e d  t o  
u n d e r g o  a n  i m p r o v e m e n t  p r o g r a m .  S u c h  a  p r o g r a m  i n v o l v e s  t h e  f o l ­
l o w i n g  f i v e  s t e p s .  T h e s e  s t e p s  a l s o  a p p l y  w h e n  a  n e w  p a s t u r e  i s  b e i n g  
e s t a b l i s h e d .  
1 .  T e s t  a n d  t r e a t  t h e  s o i l .  M o s t  p a s t u r e s  w i l l  n e e d  l i m e s t o n e ,  
p h o s p h o r u s ,  a n d  p o s s i b l y  p o t a s h .  G o o d  r e s u l t s  c a n n o t  b e  e x p e c t e d  
u n l e s s  a l l  n e e d e d  e l e m e n t s  a r e  s u p p l i e d .  
2 .  P r e p a r e  a  g o o d  s e e d b e d .  O l d  s o d  n e e d s  t o  b e  t h o r o u g h l y  t o r n  
u p  i f  a  g o o d  s t a n d  i s  t o  b e  o b t a i n e d  o v e r  t h e  e n t i r e  f i e l d .  P l o w i n g  i s  
b e s t ,  a l t h o u g h  a  f i e l d  c u l t i v a t o r  o r  t a n d e m  d i s c  c a n  b e  u s e d .  
3 .  S e e d  a  l e g u m e - g r a s s  m i x t u r e  a d a p t e d  t o  y o u r  s o i l  c o n d i t i o n s .  
A l f a l f a  a n d  b r o m e g r a s s  m a k e  o n e  o f  t h e  b e s t  c o m b i n a t i o n s ,  b u t  t h e y  
m a y  n o t  b e  s u c c e s s r u l  o n  s o m e  o f  t h e  p o o r l y  d r a i n e d  s o i l s  o r  o n  s o i l s  
o f  l o w  f e r t i l i t y .  
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4. Control grazing . New stands must be carefully handled to 
avoid damage. Older stands will give best production by careful graz­
ing management, preferably a system of alternate grazing. Surplus 
feed produced during late May, June, and early July can be stored as 
grass silage or hay. 
5. Clip weeds . When live tock is moved to a new pasture, the 
old one should be clipped to control weeds and cut off all old growth. 
The new growth will not only be free of weeds but will be uniform in 
height and quality. 
Practices needed on woodland 
Woodland, as well as cropland and pasture land, needs careful 
management. It should not be used as pasture. Livestock eat the small 
seedlings, break up the protective mulch of decaying leaves and twigs 
under the trees, and injure the surface-feeding roots. Burning the 
woods has much the same effect and also causes greater injury to 
growing trees. 
Most woodlots can be improved materially by removing trees of 
undesirable species and crooked or misshapen trees that will have 
little or no value if allowed to grow to maturity. This will leave more 
room for the desirable trees. 
A plan of selective cutting, by which only the mature trees are 
harvested, should be followed. In this way the woodlot can produce 
a regular income, and at the same time the stand can be maintained. 
Under good management both the total production and the quality of 
product can be improved until the maximum capacity of the woods is 
reached~ 
Some land now in crops or pasture may need to be planted to trees. 
It is very important to choose desirable, well-adapted species. You 
will need the assistance of a trained forester in making your selection 
as well as in solving the problems that arise in connection with timber 
management. 
Management 01 wildlife areas 
Land placed in Capability Class VIII is usually so low in the scale 
that little can be done to improve it. Some shrubs can possibly be 
added to furnish cover for wildlife. Even so, the actual production of 
wild animals or birds on such areas is quite small. Wildlife thrives best 
on the better clas es of land and in connection with good soil man­
agement sy terns, provided some shelter in the way of trees, shrubs, 
and brushy fence row is available. 
U N D E R S T A N D I N G  S O I L S  i s  t h e  f i r s t  s t e p  i n  u s i n g  a n d  
m a n a g i n g  t h e m  w e l l .  I n  b r i e f ,  t h e s e  a r e  s o m e  o f  t h e  i m ­
p o r t a n t  t h i n g s  t o  k n o w  a b o u t  s o i l s :  . .  
•  S o i l s  	 a r e  m a d e  u p  o f  s e v e r a l  l a y e r s  o r  h o r i z o n s .  B e f o r e  
y o u  c a n  d e t e r m i n e  a  s o i l ' s  p r o d u c t i v i t y ,  y o u  n e e d  t o  s t u d y  
t h e s e  l a y e r s  t o  a  d e p t h  o f  s e v e r a l  f e e t .  
•  M o s t  I l l i n o i s  s o i l s  h a v e  d e v e l o p e d  f r o m  m a t e r i a l  o f  g l a c i a l  
o r i g i n .  W h a t e v e r  t h e  s o i l  p o r e n t  m a t e r i a l ,  i t  h a s  b e e r ; l  
m o d i f i e d  b y  t h e  s l o p e  o f  t h e  l a n d ,  n a t i v e  v e g e t a t i o n ,  
w e a t h e r i n g ,  a n d  c l i m a t e  t o  p r o d u c e  o u r  p r e s e n t  s o i l s .  
•  	 A s  a  r e s u l t  o f  d i f f e r e n c e s  i n  p a r e n t  m a t e r i a l s  a n d  i n  t h e  
o t h e r  s o i l - f o r m i n g  a g e n c i e s ,  s o i l s  d i f f e r  w i d e l y  i n  t h e i r  
i n h e r e n t  c h a r a c t e r i s t i c s :  c o l o r ,  t e x t u r e ,  s t r u c t u r e ,  m o i s ­
. - 	 t U ' r e - h o l d i n g  c a p a c i t y ,  e a s e  o f  w a t e r  a n d  a i r  m o v e ­
m e n t ,  a n d  d e p t h  o f  s o i l  f a v o r a b l e  f o r  r o o t  g r o w t h .  
•  A  	 s o i l ' s  c a p a b i l i t y  i s  d e t e r m i n e d  b y  t h e  i n h e r e n t  c h a r ­
a c t e r i s t i c s  m e n t i o n e d  a b o v e ,  p l u s  s u c h  a s s o c i a t e d  f e a t u r e s  
o f  t h e  l a n d  a s  s l o p e  a n d  d e g r e e  o f  ero~ion. 
•  S o i l  c o n s e r v a t i o n i s t s  h a v e  d i v i d e d  s o i l s  i n t o  e i g h t  c l a s s e s  
o n  t h e  b a s i s  o f  c a p a b i l i t y .  C l a s s  I  l a n d  i s  t h e  m o s t  p r o ­
d u c t i v e .  I t  c a n  b e  c u l t i v a t e d  s a f e l y .  T h e  n e x t  t h r e e  c l a s s e s  
o f  l a n d  c a n  b e  c u l t i v a t e d  w i t h  c e r t a i n  e r o s i o n - c o n t r o l  
m e a s u r e s ,  a l t h o u g h  C l a s s  I V  l a n d  s h o u l d  b e  i n  h a y  o r  
p a s t u r e  m o s t  o f  t h e  t i m e .  C l a s s  V ,  V I ,  a n d  V I I  l a n d  i s  b e s t  
s u i t e d  f o r  p a s t u r e  o r  w o o d s .  C l a s s  V I I I  l a n d  h a s  n o  a g r i ­
c u l t u r a l  u s e .  
•  	 C r o p p i n g  s y s t e m s  a n d  s u p p o r t i n g  c o n s e r v a t i o n  p r a c ­
t i c e s  s h o u l d  b e  a d a p t e d  t o  t h e  l a n d  c l a s s .  
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